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LETTER  OF  TRANSMITTAL. 


United  States  Department  of  Agriculture, 

Bureau  of  Chemistry, 
Washington,,  D.  C,  December  26,  1907. 
Sir:  I  be<j  to  submit  for  your  inspection  and  approval  tbe  results 
of  the  investigations  which  have  been  made  in  tins  Bureau  to  deter- 
mine the  effect  of  benzoic  acid  and  benzoates  upon  digestion  and 
health.  The  work  is  a  continuation  in  plan  of  that  described  in  Parts 
I— III  of  Bulletin  84.  I  recommend  that  this  report  be  published  as 
Part  IV  of  Bulletin  84. 

Respectfully,  II.  W.  Wiley, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary/  of  Agriculture. 
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IV.— BENZOIC     ACID  AND  KEXZOATES. 


INTRODUCTION. 

In  the  continuation  of  the  work  described  in  Parts  I  to  III  of  this 
bulletin,  experiments  were  conducted,  according  to  the  genera]  plan 
already  described,  to  determine  the  effects  of  benzoic  acid  and  ben- 
zoates  upon  health  and  digestion.  This  investigation  is  of  special  im- 
portance because  of  the  opinion  held  by  many  manufacturers,  food 
officials,  and  consumers  that  benzoic  acid  and  benzoates  are  probably 
the  least  harmful  of  the  preservative  substances  employed.  It  is 
believed  thai  for  this  reason  there  has  been  a  very  Large  increa.se  in  the 
use  of  these  preservatives  in  the  Last  few  years  with  a  corresponding 
decrease  in  the  amount  of  other  preservative  substances  employed. 
It  has  also  been  claimed  thai  there  can  be  no  reasonable  objection  to 
the  use  of  benzoic  acid  by  reason  of  its  natural  occurrence  in  many 
food  products,  either  in  traces  or  in  considerable  quantities.  Among 
the  products  cited  the  cranberry  occupies  the  most  prominent  posi- 
tion because  of  the  notable  antouni  of  benzoic  acid  it  contain-.  These 
considerations,  bowever,  had  no  determining  influence  on  the  choice  of 
this  substance  for  the  experimental  work,  inasmuch  as  it  was  included 
in  the  original  scheme  which  was  prepared  before  the  work  reported  in 
Part  I  w as  begun. 

The  Bame  principle-  which  guided  the  organization  of  the  work  as 
described  in  Pari  I  were  followed  in  the  present  instance.  Upon  the 
-elect  ion  of  the  I  nc  in  I  iris  I  >f  the  hygienic  table  each  man  WaS8Ubjected 
to  a  thorough  medical  examinat  ion  of  I  he  character  a  head  \  described. 
No  one  was  admitted  to  t  he  table  who  was  suffering  from  an\   organic 

disease,  who  manifested  an\   tendency   t->  hereditary  disease,  or  who 
had  been  seriously  ill  within  the  year  previous  t<»  the  beginning  of  the 

experiment  al  w  oik. 

MM  I 


1044  INFLUENCE    OF   FOOD   PRESERVATIVES    OX    HE  ALT  Eft 

The  delay  which  has  attended  the  presentation  of  this  report  for 
publication  has  been  due  to  several  causes.  First,  the  great  burden  of 
collating  the  data,  condensing  the  analytical  tables,  and  checking  the 
data  for  accuracy,  required,  as  is  usual  in  such  cases,  a  large  amount  of 
time  and  expert  labor.  There  were  also  a  number  of  points  brought 
out  in  the  investigations  which  required  further  study  of  the  question, 
both  experimentally  and  in  consulting  authorities  thereon. 

Another  reason  for  the  delay  consisted  in  the  fact  that  various  repre- 
sentations were  making  on  the  part  of  manufacturers  and  others  re- 
specting the  effect  upon  the  industries  using  benzoic  acid  should  the 
conclusions  reached  in  this  report  receive  executive  and  judicial  confir- 
mation. It  was  thought  advisable,  therefore,  to  give  ample  time  to  the 
industries  involved  to  experiment  with  methods  of  manufacture  look- 
ing to  the  elimination  of  objectionable  preservatives.  Investigations 
were  also  undertaken  by  this  Bureau  in  collaboration  with  the  manu- 
facturing interests  along  the  same  line.  Results  of  these  investiga- 
tions have  shown  that  there  is  not  a  single  article  of  food  which  has 
been  commonly  preserved  by  means  of  benzoic  acid  or  benzoate  of 
soda  which  cannot  be  preserved  and  offered  to  the  consumer  in  perfect 
condition  without  the  aid  of  any  chemical  preservative.  This  fact  has 
been  completely  demonstrated  in  the  case  of  cider  and  grape  juice, 
mince-meat,  jelly,  jams,  catsups,  preserves,  and  other  articles  of  the 
same  character,  and  there  seems,  therefore,  to  be  no  longer  any  indus- 
trial reason  for  delaying  publication  even  if  the  former  necessity  for 
such  delay  be  admitted. 

It  is  believed  that  the  distribution  of  the  results  of  this  investiga- 
tion at  the  present  time  will  neither  work  hardship  to  any  manu- 
facturing interest  nor  interfere  in  any  way  with  any  Legitimate  busi- 
ness. At  the  same  time  it  will  indicate  to  the  manufacturer,  as  well 
as  to  the  consumer,  the  important  truth  that  the  use  of  benzoic  acid 
or  benzoate  of  soda  as  a  preserving  medium  is  not  without  danger, 
that  its  effects  arc  always  injurious  or  tend  to  injury,  and  that  its 
exclusion  from  food  products  is  desirable  not  only  in  order  to  con- 
form to  the  food  and  drugs  act,  hut  also  for  hygienic  reasons. 

is  required  in  the  manufacl ure  of  food  prod- 
ucts without  the  use  of  benzoic  acid  <>r  benzoate  of  soda,  necessitat- 
ing the  use  of  a  higher  quality  of  raw  material,  will  place  the  industries 
which  would  otherwise  use  these  preservatives  in  foods  on  a  better 
plane,  and  secure  for  their  products  a  greater  consumption. 


BENZOIC    ACID    AXD    BEXZOATES. 
SERIES  VIII. 
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ADMINISTRATION  OF  THE  PRESERVATIVE. 

In  Table  I  are  recorded  the  dates  of  the  periods  and  subperiods 
during  which  this  experiment  was  conducted.  A  preliminary  or 
relaxation  period  of  one  month  elapsed  between  the  close  of  Series  VI I 
and  the  beginning  of  Series  YTII,  the  subjects  being  the  same  in  both 
series  with  the  exception  of  No.  4. 

Table  I. — Dates  of  periods  and  subperiods  in  Series  VIII. 


Period  and  subperiod. 


Fore  period 

First  subperiod . . . 

Second  subperiod . 
Preservative  period . . 

First  subperiod . . . 

Second  subj)eriod. 

Third  subperiod . . 

Fourth  subperiod . 
After  period 

First  Bubperiod  . . 

Second  subperiod . 


Date  of 
begin- 
ning. 


1904 
April 

do 

April 
April 

do 

April 

May 

Mav 

Kay 

....do 
May 


Date  of 
ending. 


1904. 
April  20 
April  i:» 
April  20 
Mav  10 
April  25 
April  30 
Mav  5 
Mav  10 
Mav  20 
Mav  IS 
MaV    20 


In  Table  II  is  given  a  schedule  of  the  administration  of  the  pre- 
servative. The  sodium  benzoate  used  is  calculated  in  the  table  as 
benzoic  acid.  The  preservative  was  given  in  all  cases  in  capsules,  as 
experience  had  shown  this  to  be  the  besl  method  from  every  point 
of  view  of  administering  a  substance  of  this  nature. 

In  the  firsl  preservative  subperiod  there  was  given  to  Nos.  1  i 
inclusive,  one  -ram  of  benzoic  acid  per  day;  to  Nos.  7  to  L2,  inclu- 
sive, one  gram  per  day  with  the  exception  of  the  firsl  day  when 
only  ().!)  gram  was  given.  During  the  second  preservative  sub- 
period  1 ..")  grams  of  benzoic  acid  w  ere  given  each  day  to  each  member. 
In  the  third  preservative  subperiod  2  grams,  and  in  the  fourth  l'.."> 
Lrram-  were  given  each  day,  with   the  exceptions  noted    in  the  table. 

There  were  several  cases  during  the  fourth  subperiod  when  the  pre- 
servative, by  reason  of  it-  ill  effects  and  for  other  causes,  had  to  be 
withdrawn.  The  maximum  quantities  of  benzoic  acid,  therefore, 
given  during  the  entire  preservative  period  are  :;.'»  and  34.9  grams, 

and  only  three  men  were  able  t<>  take  these  amount-.       In  all  of  the 

other  cases  it  was  necessary  to  withdraw  a  portion  or  all  of  the 
preservative  for  the  reasons  already  stated. 
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Table  II. — Schedule  of  administration  of  preservative,  Series  VIII. 

[In  capsules.] 


Benzoic  acid. 


Period  ami  date. 


Sodium  benzoate  (expressed  as 
benzoic  acid). 


X-.  1.     X-..'. 


First  subperiod: 
April  21, 1904. 

22,  WM. 

23,  1904. 

24,  1904. 

25,  1904. 


Gins. 


Gins.     Gms. 


No.  4.  X<>.  5.  No.  6.  No.  7 


Gms. 


Gins.  Gins.  Gms. 
1           1  0. 9 

1  1  1 

1  1  1 

1  1  1 

1  1  1 


No.  8.  Xo.  9.  No.  10.  No.  11.  No.  12. 


Gins. 
0.9 
1.0 
1.0 
1.0 
1.0 


Gins. 
0.9 
1.0 
1.0 
1.0 
1.0 


Gms. 
0.9 
1.0 
1.0 
1.0 
1.0 


Total  per  indi- 
vidual  


4.9 


4.  \>        4.  9 


Second  aubperiod: 
April  26, 1904... 

27,  1904... 

28,  1904... 

29,  1904... 

30,  1904... 


1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
L5 


1.5 
1.5 
1.5 
1.5 
1.5 


Total  per  indi- 
vidual  


7.5 


7.  5       7.  :, 


Third  subperiod: 
Kay  l,  1904... 

2,  1904... 

3,  1904... 

4,  L904... 

5,  1904... 


1.5 
L.5 
1.5 
1.5 
1.5 


1.5 

1..-) 
l.;> 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 
1.5 


l.:. 
L.5 
L.5 

l.:, 


4.9 


Gms. 
0.9 
1.0 
1.0 
1.0 
1.0 


i.:» 
1.:, 
l.:. 
1.;, 


1.5 
1.5 
1.5 
1.5 
1.5 


7.5 


7.5 


7.5 


2 

1 

2 

2 

2 

2 

0 

2 

2 

2 

2 

0 

1.5 

"1 

2 

2 

0 

2.5 

1 

2 

2 

0 

2 

2 

2 

Total  per  Indi- 
vidual      10 


L0 


lo.ii       8 


Fourth  subperiod: 
May  6,  L904. 

S, 

9, 

10, 


1904. 
1904. 
L904. 

1904. 


2.5 
2.5 
2.5 
2.5 
2.5 


2.5 

0 

0 

0 

0 


2.5 

2.5 
2.5 
2.5 


Total  jmt  indi- 
vidual       12.5 


2.5 


Total  per  indi- 
vidual for  en- 
tire preserv- 
ative period.  .      35.0 

I 


25.0 


L2.5 


i:<.:. 


35.0 


23.  5 


l.:. 

2.5 
2.5 

0 
0 


28.  a 


2.5 

2.5 

2.5 


12.5 


34.  9 


8      I    10 


2.5 

0 

0 

0 

0 


22.  I 


JO.  4 


2.5 


24. «.) 


Gms. 
0.9 
1.0 
1.0 
1.0 
1.0 


4.9 


1.5 
1.5 
1.5 
1.5 
1.5 


7.5 


22.  4 


a  Took  preservative,  but  became  sick  Immediately  afterwards. 

EXCRETION  OF  HIPPURIC  AND  BENZOIC  ACID. 

In  Table  III  arc  Lriv<-n  the  results  of  the  determinations  of  hip- 
puric  and  benzoic  acid  in  the  urine  during  the  entire  time  of  obser- 
vation. 


METHOD    FOR    DETERMINING    HIPPURIC    AND    BENZOIC    ACID    IN 

THE  URINE. 

The  method  employed  was  that  described  by  Bunge  and  Scluniedc- 
berg.a      The  essential  features  of  the  method  are  as  follows: 

Make  alkaline  loo  to  200  cc  of  urine  with  sodium  carbonate,  evaporate  i"  dryness, 
and  extract  the  residue  with  alcohol.  Completely  distill  off  the  alcohol,  make  the 
remaining  water  solution  arid  with  hydrochloric  acid  and  extract  at  Least  ii\<'  timea 
witli  acetic  ether.     Wash  the  acetic  ether  extract  with  wain-  and  then  evaporate. 

"  \r.  h  exp.  Path.  Pharmakol.,  L876,  0:236;  also  Analysedes  Barns,  Neubauerand 
L898   p  226. 
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Purify  the  hippuric  acid  and  benzoic  acid,  crystallize,  and  weigh.  Separate  the 
hippuric  acid  from  benzoic  acid  by  means  of  petroleum  ether;  the  difference  in 
weight  of  the  crystalline  forms  is  benzoic  acid. 

The  method  is  not  as  exact  as  could  be  desired  and  presents  many 
difficulties,  particularly  in  the  case  of  concentrated  urines,  where  a 
considerable  quantity  of  fatty  and  resinous  matter  is  removed  by 
the  acetic  ether  employed  to  extract  the  benzoic  and  hippuric  acids. 
As  in  other  determinations  the  analyses  were  made  on  composited 
samples. 

Hippuric  acid  occurs  as  a  normal  constituent  of  human  urine  in 
amounts  varying  from  0.1  gram  to  1  gram  per  day  (Analyse  des 
Harns,  Xeubauer  and  Vogel),  and  in  some  cases  after  eating  freely 
of  vegetables  and  fruit,  especially  plums,  cranberries,  etc.  it  may 
be  more  than  2  grams  per  day.°  In  the  ordinary  mixed  diet  the 
average  quantity  of  hippuric  acid  eliminated  is  given  as  0.7  gram 
per  day. 

Hippuric  acid  is  the  chief  nitrogenous  constituent  in  the  urine  of 
herbivora.  This  is  explained  by  the  fact  that  animals  feeding 
wholly  on  vegetable  foods  consume  a  large  amount  of  aromatic 
substances,  which,  by  oxidation,  as  toluol  (cinnamic  acid),  or  by 
reduction,  as  quinnic  acid,  are  converted  into  benzoic  acid,  or  sub- 
stances containing  the  benzene  nucleus,  and  then,  by  combination 
with  glycocoll,  are  converted  into  hippuric  acid  and  excreted  as 
such. 

The  formation  of  hippuric  acid  in  the  human  organism  is  there- 
fore associated  with  the  formation  of  benzoic  acid.  It  has  been 
proven  conclusively,  both  synthetically  and  by  feeding  experiments, 
that  hippuric  acid  is  formed  as  the  resulting  product  of  the  union 
of  benzoic  acid,  or  a  substance  containing  the  benzene  nucleus,  and 
glycocoll.  Thus  any  substance  or  material  taken  with  the  food 
which  contains  the  benzene  nucleus  or  is  capable,  by  oxidation  or 
reduction,  of  being  converted  into  benzoic  acid  will  unite  with  glyco- 
coll. which  is  derived  from  the  protein  metabolism  within  the  body, 
to  form  hippuric  acid. 

There  are  also  a  few  cases  where  the  benzoic  acid  is  derived  solely 
from  protein.  Salkowski,  Meissner,  Shepard,  and  others  found 
hippuric  acid  in  the  urine  of  starving  dogs,  also  in  dogs'  urine  after 
a  diet  consisting  entirely  of  meat.  The  benzoic  acid  in  these  cases 
evidently  originated  from  the  putrefaction  of  protein  in  the  intes- 
tines. 

The  amount  of  hippuric  acid  eliminated  i>  influenced,  Bist,  bj  the 
amount  of  glycocoll  present,  and.  second,  bj  the  amount  of  ben- 
zoic acid  formed.  If  there  i->  sufficient  glycocoll  formed  during  the 
digestion  <»f  proteids  to  combine  with  the  benzoic  acid,  then  all  will 
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be  eliminated  as  hippuric  acid.  Experiments  have  been  conducted 
on  rabbits  by  Wiener,0  in  which  he  administered  small  amounts  of 
benzoic  acid  and  recovered  the  entire  amount  in  the  urine,  combined 
with  glycocoll,  as  hippuric  acid. 

DISCUSSION  OF  RESULTS. 

Table  II,  page  1046,  shows  the  daily  ingestion  of  benzoic  acid,  and 
sodium  benzoate  in  amounts  equivalent  to  benzoic  acid,  during  the 
preservative  period. 

In  Table  III  are  given  the  determinations  of  benzoic  and  hippuric 
acid  for  the  fore  period,  preservative  period,  and  after  period.  The 
table  shows  amounts  of  ether  extract  or  benzoic  acid,  varying  from 
0.00  to  0.07  gram  daily  in  the  urine  during  the  fore  period,  the 
amounts  for  Xos.  4  and  7  being  quite  high.  The  quantity  of  benzoic 
acid  excreted  in  the  preservative  period  varies  from  0.064  gram, 
in  the  case  of  Xo.  11,  to  0.784  gram  in  the  case  of  No.  8.  That 
benzoic  acid  remains  in  the  system  some  time  after  its  ingestion  is 
shown  by  the  increased  excretion  in  the  after  period  over  the  fore 
period.  For  Xos.  4,  7,  9,  and  10  there  is  a  diminished  excretion  in 
the  after  period  as  compared  with  that  of  the  fore  period.  The 
average  increase  during  the  preservative  period  for  Xos.  1  to  6, 
who  received  benzoic  acid,  is  0.159  gram  over  the  fore  period;  for 
Nos.  7  to  12,  who  received  sodium  benzoate,  there  i>  an  increased 
excretion  of  0.255  grain  over  the  fore  period.  The  average  increase 
in  the  after  period  over  the  fore  period  is  0.031  and  0.029  gram  for 
Nos.  1  to  6  and  7  to  12.  respectively. 

In  that  section  of  the  table  which  shows  the  excretion  of  hippuric 
acid,  the  variations  in  the  amounts  in  the  fore  period  are  again  quite 
marked,  as  in  the  case  of  benzoic  acid,  though  there  is  apparently 
no  general  relation  between  the  excretion  of  these  two  substances, 
the  hippuric  acid  varying  independently  of  the  excretion  of  benzoic 
acid. 

The  amount-  of  hippuric  acid  excreted  in  the  fore  period  vary  from 
().:;:;<)  gram  per  day  for  No.  6  to  1.118  grams  per  day  in  the  case  of 
Xo.  <).  The  average  excretion  for  Nos.  l  to  6  during  the  fore  period 
i-  o..">ns  gram  per  day,  while  for  Nos.  7  to  L2,  it  i-  0.784  gram. 

During  the  preservative  period  there  i-,  of  course,  an  increase  in 

the  amounts  of  hippuric  acid  excreted,  which  again  -hows  quite  an 
individual  variation.  The  average  increase  for  Nos.  1  to  6  is  1.017 
grams  per  day.  and  for  Nos. 7  to  12,  ().(>77  grain  per  day  over  the  fore 

period. 

Iii  the  after  period  the  average  increase  over  the  fore  period  is 
(i  293  erram  per  dav  for  Nos.  1  to  6.  and  for  Nos.  7  to  \2  it  is  0.062 
m. 

a  A*  I..  -  M-  i.  Path.  Pharmakol  .  L8"  i.  -   813. 
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In  the  third  section  of  this  table  the  results  are  expressed  and  cal- 
culated in  terms  of  benzoic  acid,  that  is,  the  amount  of  hippuric  acid 
found  is  calculated  to  benzoic  acid  and  added  to  the  ether  extract 
considered  as  benzoic  acid,  given  in  the  first  part  of  the  table. 

The  maximum  amount  of  hippuric  acid  excreted  (Part  2  of  Table 
III)  occurs  in  the  third  preservative  subperiod,  during  which  the 
largest  amount  of  benzoic  acid  was  administered.  There  is  also  quite 
a  decrease  in  this  period  in  the  excretion  of  benzoic  acid  a^  compared 
with  the  previous  subperiod. 

In  the  summary  of  Table  III,  the  entire  amount  recovered  as  benzoic 
and  hippuric  acids  is  81.32  per  cent  for  Nos.  1  to  6  and  for  Nos.  7  to  1  _> 
(No.  9  omitted)  61.41  per  cent  of  the  amount  ingested.  There  i> 
evidently  a  marked  difference  shown  in  the  manner  and  amount  in 
which  the  benzoic  acid  and  the  sodium  benzoate  are  excreted. 

It  is  also  seen  that  the  eliminal  ion  of  hippuric  and  benzoic  acid  had 
not  returned  to  normal  at  the  close  of  the  after  period  and  that  the 
entire  amount  had  not  been  eliminated  at  the  close  of  the  experiment. 
This  point  is  further  discussed  in  the  supplemental  study  which  follow-. 

It  is  very  probable  also  that,  under  the  conditions  of  the  experi- 
ment, the  supply  of  glycocoU  in  the  body  would  not  he  sufficient  in 
quantity  at  all  times  to  combine  with  the  benzoic  acid  ingested. 
Under  the  powerful  oxidizing  and  reducing  actions,  to  which  the 
drug  is  subjected,  various  products  resulting  from  this  action  as  well 
as  substitution  products  are  doubtless  formed,  resulting  in  the  elimi- 
nation and  destruction  of  part  of  the  benzoic  acid. 

For  the  further  elaboration  of  these  points,  especially  the  differ- 
ence shown  in  the  rate  of  elimination  of  the  preservat  ive  when  admin- 
istered in  the  two  forms,  a  supplementary  study  of  the  excretion  of 
benzoic  and  hippuric  acid  was  made. 

SUPPLEMENTARY   STUDY." 
PLAN    OF    THE    EXPERIMENT. 

•  The  supplementary  >tu<l\  included  six  subjects, and  was  begun  on 
November  26,  r.»<>7.  The  experiment  was  divided  into  a  fore  period 
of  five  days,  a  preservative  period  <»l  ten  days,  and  an  after  period 
of  fourteen  days,  during  which  the  diet  was  kepi  practically  constant. 
A  somewhat  longer  after  period  in  this  case  was  deemed  necessary, 
a-  the  data  obtained  in  the  previous  Investigation  indicated  a  con- 
siderable lag  in  the  excretion  of  the  ingested  benzoic  acid,  particu- 
larly  in  the  Case  of  the  lien/.oate  of  soda. 

During  the  preservative  period  a  total  of  12.5  grams  of  benzoic 

acid    was   Lri\cii    to    Nos     I.   2,  and    ."'..  and  an    amount    of   l»en/«»;i' 
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bigation 
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soda  equivalent  to  this  was  administered  to  \'<>>.  4.  5,  and  6,  giving 
1  gram  per  day  the  first  five  days  and  1.5  grams  per  day  during  the 
second  subperiod  of  five  day-. 

ANALYTICAL    METHOD    USED. 

The  same  method,  essentially  that  of  Bunge  and  Schmiedeberg, 
was  employed  in  this  investigation  as  in  the  original  series,  the  details 
of  its  application  in  this  case  being  as  follows: 

Evaporate  200  cc  of  urine  to  dryness  ana  strain  bath  after  making  alkaline  with 
Bodium  carbonate.  Extract  the  dry  residue  with  hot  alcohol  (98  to  99  per  cent), 
u.-iii!_r  a  blunt  glass  stirring  rod  or  a  pestle  to  break  up  the  coarse  particles.  Extract 
by  using  two  10(>  <•<■  portions  of  alcohol  and  one  50  cc  portion,  heat  to  boiling  each 
time  and  then  alter.  Finally  wash  the  residue  on  the  alter,  using  from  25  to  50  ce  of 
cold  alcohol.  Evaporate  the  alcohol  and  take  up  the  residue  with  15  to  25  cc  of  water 
and  transfer  to  a  Squibbs  separately  funnel  of  200  cc  capacity. 

Extract  five  times  with  acid  and  alcohol-free  acetic  ether,  using  50  cc  for  the  first 
two  portions  and  three  25  CC  portions.  Wash  each  portion  of  acetic  ether  extract  with 
an  equal  volume  of  water  saturated  with  acetic  ether.  Allow  the  combined  extracts 
to  evaporate  spontaneously  and.  when  the  acetic  ether  has  disappeared,  transfer  to 
weighed  dishes  by  a  small  amount  of  acetic  ether.  Again  evaporate  the  acetic  ether 
and  dry  the  residue  in  a  vacuum  oven  at  a  temperature  of  50°  to  55°  C.  and  a  vacuum 
of  25  to  28  inches  for  six  hours;  cool  and  weigh. 

After  weighing  extract  the  residue  with  from  20  to  30  ee  of  petroleum  ether  divided 
into  three  portions,  dry  in  vacuo  and  again  weigh.  The  final  residue  is  hippuric 
acid  and  the  difference  due  to  the  extraction  with  petroleum  ether  contains  any 
benzoic  acid  that  may  be  present  as  such. 

A-  was  pointed  out  in  the  previous  study,  this  method  is  not  as 
clear-cut  a-  could  be  desired,  but  by  the  procedure  described  fairly 
accurate  results  were  obtained  and  the  residue  of  hippuric  acid  was 
in  all  cases  crystalline  and  only  slightly  colored. 

In  order  to  test  the  degree  of  extraction  and  to  determine  whether 
any  hippuric  acid  remained  in  the  residue  or  was  removed  by  washing 
the  acetic  ether  with  water,  a  series  of  these  residues  and  wash 
waters  were  evaporated  to  dryness  with  excess  of  sodium  carbonate 
and  treated  in  the  usual  manner.  In  all  cases  only  slight  traces  of 
crystals  were  obtained,  showing  the  extraction  to  be  fairly  complete. 

DISCI  >>lo\    OF    ANALYTICAL    DATA. 

The  results  of  the  supplementary  experiment  are  given  in  Table 

IV.      The  data  are  calculated,  from  the  analysis,  on  the  dally  Samples 

and  also  on  the  composites  for  each  period,  which  were  kept  during 

t  he  progress  of  the  experiment .  Ill  t  he  first  test  Only  composite  sam- 
ple- were  used,  which  probably  account-  in  part  for  such  differences 

a-  are  found   in   the  tWO  -el-  of  results. 

In  part  l  of  the  table  the  results  are  given  in  terms  of  hippuric 
acid,  obtained  1>\  direct  weighing  and  also  by  titration  of  the  final 
residue   with   tenth-normal   -odium   hvdroxid.     Unfortunately     the 
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titrations  were  not  made  on  the  daily  samples  throughout,  and  these 
data  are  lacking  for  the  first  subperiod  of  both  the  fore  and  preserva- 
tive periods.  The  titration  figures  given,  however,  serve  to  show 
that  part  of  the  residue  which  is  weighed  is  not  hippuiic  acid.  It  is 
believed  that  this  is.  at  least  in  part,  a  compensating  error,  inasmuch 
a's  all  the  hippuric  acid  is  probably  not  extracted  and  there  is  a 
slight  loss  during  the  washing  of  the  acetic  ether  extract  with  water. 

An  inspection  of  the  data  shows  an  increase  during  the  preservative 
period  in  the  amount  of  hippuric  acid  excreted,  which  is  much  more 
marked  in  the  case  of  the  results  on  the  daily  samples  than  on  the 
composites  and  also  is  much  greater  in  the  case  of  Nos.  1,  2,  and  3, 
receiving  benzoic  acid,  than  for  Nos.  4,  5,  and  6,  receiving  benzoate 
of  soda. 

In  the  summary  for  Xos.  1,  2,  and  3  there  is  in  the  fore  period  an 
average  excretion  by  the  daily  samples  of  1.1389  grams  of  hippuric 
acid  as  compared  with  1.0361  grams  by  the  composite  samples.  For 
Nos.  4,  5,  and  6  the  figures  representing  the  excretion  in  the  fore 
period  are  1.0389  and  1.1954  for  the  daily  and  composite  samples, 
respectively. 

During  the  preservative  period  for  Xos.  1,  2,  and  3  the  average 
excretion  is  2.7677  grams  for  the  daily  samples  and  2.2s:;:;  grams  for 
the  composites.  For  Nos.  1,5,  and  6  the  same  relation  holds  between 
the  daily  and  composite  samples  and  there  is  a  marked  decrease  from 
the  figures  obtained  for  Nos.  1.  2.  and  :-!.  namely.  2.4127  and  1.5026 
grams  for  the  daily  and  composite  samples,  respectively. 

One  striking  point  in  the  data  is  the  marked  decrease  in  the  amount 
of  hippuric  acid  obtained  for  Nos.  \.  5,  and  6  in  the  composite  sam- 
ples during  t  he  first  presen  atn  e  subperiod.  No.  4  shows  about  one- 
fourth  and  Nos.  5  and  6  about  one-third  as  much  hippuric  acid 
excreted  during  this  period  as  Is  shown  by  the  daily  samples.  There 
is,  however,  a  corresponding  increase  (see  part  2  of  Table  IV)  in  the 
amount  of  benzoic  acid  excreted,  which  was  obtained  in  these 
instance-  in  pure  crystalline  form  and  the  amount  titrated.  The 
Composited  sample-  were  not    analyzed  at    the  close  of  each   period   or 

subperiod,  but  were  taken  up  at  the  close  of  the  experiment.  'Phis 
particular  composite  probably  stood  twenty-five  days,  preserved  with 
thymol  and  chloroform.  As  is  well  known,  boiling  with  acids  or 
alkalis  decomposes  hippuric  acid  into  benzoic  acid  and  glycocoll. 
There  is  a  probabilit)  of  such  a  decomposition  having  taken  place  in 
this  instance,  and  this  change  is,  moreover,  of  special  interest,  since  it 
is  confined  to  those  subjects  receiving  benzoate  of  soda  and  occurs 
onl\  during  the  first  preservative  subperiod.  The  average  excess  of 
hippuric  acid  excreted  during  the  preservative  period  in  the  dairj 
sample-  m  16.3072  grams  for  the  subjects  receiving  benzoic  acid  and 
13.7381  grams  for  those  receiving  sodium  benzoate. 
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During  the  after  period  the  excretion  is  still  in  excess  of  that  of  the 
fore  period,  amounting  to  3.1646  grams  for  Xos.  1,  2,  and  3  and 
2.9884  grams  for  Xos.  4,  5,  and  6  during  the  first  subperiod,  bringing 
the  total  excess  per  man  up  to  17.3621  grains  and  14.7342  grams  for 
those  receiving  benzoic  acid  and  sodium  benzoate,  respectively.  Dur- 
ing the  second  after  subperiod  the  excretion  for  Nos.  1.  2,  and  .">  is  til 
little  less  than  during  the  fore  period,  while  for  Nos.  1.  .">,  and  6  there 
i-  again  an  excess  of  2.4263  grams  over  the  fore  period,  bringing  the 
total  excretion  from  the  sodium  benzoate  subjects  up  to  15.5430 
grams  per  man.  There  is  thus  seen  a  market  I  tendency  to  an  earlier 
excretion  of  the  benzoic  acid  as  hippuric  acid  than  in  the  case  of 
sodium  benzoate. 

In  part  2  of  Table  IV  the  data  are  expressed  in  terms  of  benzoic 
acid.  The  total  hippuric  acid  as  determined  by  weighing  the  residue 
is  calculated  to  benzoic  acid.  The  residue  obtained  after  the  extrac- 
tion with  petroleum  ether,  which  in  the  original  experiment  is  regarded 
as  benzoic  acid,  is  marked  >k  petroleum  ether  extract.''  In  this  experi- 
ment (with  the  exception  of  the  incident  with  Xos.  4,  5,  and  6  in  the 
first  preservative  subperiod  on  the  composite  samples)  no  crystals 
were  ever  obtained  in  this  extract,  and,  moreover,  by  collecting  and 
keeping  the  individual  extractions  during  the  different  periods,  only 
slight  trace-  of  benzoic  acid  were  recorded  on  one  or  two  occasions, 
when  tested  by  Mohler's  method. a  To  further  test  this  point  two 
young  men  were  given  2.5  grains  of  benzoic  acid  and  two  an  equiva- 
lent quantity  of  sodium  benzoate.  In  only  one  case  was  a  positive 
react  ion  for  benzoic  acid  obtained,  and  that  was  for  one  of  t  he  subjects 
receiving  sodium  benzoate.  It  is  only  fair  to  assume  then  that  under 
the  conditions  of  this  experiment  no  benzoic  acid  as  such  was  excreted 
in  the  urine.  It  must  be  remembered,  however,  that  in  the  original 
experiment  only  the  composite  samples  were  analyzed  and  a  larger 
amount  of  benzoic  acid  was  ingested.  It  is  possible,  therefore4,  that 
under'  1  he  conditions  of  the  original  experiment,  in  which  the  amounts 
of  i  he  preservative  ingested  \\  ere  much  greater,  i  he  supply  of  glycocol] 
\\;i-  not  sufficient  to  combine  with  all  of  the  benzoic  acid,  and  the 
petroleum  ether  extract  in  the  first  experiment  did  contain  benzoic 
acid,  although  in  the  supplementary  study  the  results  indicate  that 
the  benzoic  acid  is  all  recovered  as  hippuric  acid. 

According  to  several  authorities6  benzoic  acid  is  found  in  rabbits' 
urine  and  sometimes  in  small  quantities  in  dogs'  urine.  It  is  al>o 
found  in  human  urine  in  diseases  of  the  kidneys.  This  occurrence  ^^i 
benzoic  acid  seems  to  he  due  in  a  fermentative  decomposition  of  hip- 
puric acid,  such  a  decomposition  readily  occurring  in  an  alkaline 
mine  or  in  one  containing  proteid.     According  to  Chishing0  some 

i  S.  Depl  W  Bureau  of  Chemistry,  Bui.  i<>".'.  |».  181. 
b  Cited  in  Bammarsten'e  Physiological  Chemistry,  L904,  p 
■  Pharmacology  and  Therapeutics,  L901,  2d  ed.,  p.  112. 
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ingested  benzoic  acid  escapes  in  the  urine  unchanged,  tins  depending 
on  the  general  health  of  the  subject,  the  condition  of  the  kidneys, 
and  the  amount  administered.  This  is  of  considerable  interest  in 
relation  to  the  point  already  brought  out  in  regard  to  the  benzoic 
acid  excretion  and  also  in  connection  with  the  lessened  excretion  of 
the  hippuric  acid  when  ingested  as  benzoate  of  soda. 

The  same  relations  hold  in  this  part  of  the  table  in  regard  to  the 
excretion,  as  were  brought  out  in  the  discussion  under  part  1,  as  the 
benzoic  acid  is  calculated  directly  from  the  hippuric  acid.  The 
weight  of  the  extract,  since  it  contains  oxy  acids,  phenols,  and  resinous 
bodies,  and  was  found  to  contain  no  benzoic  acid,  was  not  added  to 
the  calculated  benzoic  acid  from  hippuric  acid.  Further,  this  residue, 
if  added  to  the  data  for  the  composite  samples,  is  not  sufficient  to 
make  up  the  deficiency  between  the  composite  samples  and  the  daily 
samples,  although  in  general  there  is  an  increased  amount  of  ''extract" 
for  the  composite  samples  over  the  daily  samples,  especially  in  the 
after  period.  This  form  of  expressing  the  data  merely  affords  a 
means  of  readily  calculating  the  percentage  amount,  excreted  as 
hippuric  acid,  of  the  amounts  of  benzoic  acid  ingested. 

Based  on  the  excess  excreted  in  the  preservative  period  92.9  per 
cent  of  the  amount  ingested  in  the  case  of  Xos.  1,  2,  and  3  is  recov- 
ered, while  for  Xos.  4,  5,  and  6  only  71.9  per  cent  is  excreted. 
There  is  again  an  increase  in  the  first  after  subperiod,  which  brings 
the  excretion  for  Nos.  1.  2,  and  .'->  up  to  100.5  per  cent  and  for  Xos. 
i.  5,  and  6  to  76.0  per  cent.  The  excretion  in  the  second  and  third 
after  subperiods  is  practically  of  the  same  magnitude  as  that  of  the 
fore  period  for  Nos.  1,  2,  and  3,  but  in  the  case  of  the  subjects 
receiving  sodium  benzoate  there  is  still  a  -light  increase  in  the  second 
jitter  subperiod,  bringing  the  percentage  excreted  up  to  77.6. 

It  is  apparent  that  the  rale  of  elimination  and  the  total  amount  of 
hippuric  acid  eliminated  are  quite  different  under  the  influence  of 
benzoic  acid  and  of  -odium  benzoate.  With  benzoic  acid  the  elimina- 
tion seems  t«»  he  complete  within  live  days  after  its  administration  is 
discontinued,  while  in  the  case  of  -odium  benzoate  there  i-  quite  a 
retardation  in  the  excretion,  which  extend-  at  least  over  ten  day-, 
and  22.4  per  cent  of  the  amount  ingested  -till  remain-  unrecovered. 

These  results  are  in  the  main  confirmatory  <>i  those  obtained  in  the 
original  series,  in  so  far  as  thej  -how  the  difference  in  the  excretion  of 

hippuric   acid    when   derived    from   the   ingestion   of   benzoic   acid    and 

from  benzoate  of  soda;  also  the  fact  i-  brought  out  in  this  investi- 
gation thai  there  i-  a  disparity  between  the  results  on  the  daily  -am- 
ple- and  composite  -ample-,  evidently  due  to  a  decomposition  of 
the  hippuric  acid  taking  place  on  standing,  and  that  these  subjects, 
with  the  ingestion  of  12.5  grams  of  benzoic  acid  over  a  period  of  ten 
days,  showed  no  benzoic  acid  excreted  a-  such. 
Bull  84,  pt  i    08 
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DAILY  MEDICAL  AND  CLINICAL  NOTES. 

INDIVIDUAL  DATA. 

Xo.  l.—C.  W.  N. 

At  the  opening  of  the  fore  period  Xo.  1  was  normal:  recorded  tem- 
perature 98.4°  F.,  pulse  72  beats  per  minute,  weight  70.45  kilograms. 
This  normal  condition  continued  throughout  the  first  fore  subperiod 
with  very  little  variation  in  temperature  and  pulse,  the  recorded  tem- 
perature for  the  last  day  being  98.2°  F.,  pulse  6G,  weight  71.4  kilo- 
grams. The  average  body  weight  for  No.  1  for  tins  first  subperiod 
was  71 .02  kilograms. 

lie  was  also  normal  throughout  the  second  fore  subperiod,  the 
average  body  weight  being  70.51  kilograms,  and  that  for  the  entire 
fore  period,  70.77  kilograms. 

This  subject  had  no  illness  during  the  relaxation  period  and  all  the 
vital  functions,  including  heart  action,  were  in  normal  condition. 
The  clinical  examination  of  the  urine  during  the  fore  period  for  No.  1 
showed  nothing  abnormal,  no  albumin,  no  casts,  the  kidneys  per- 
forming their  natural  functions  properly. 

No.  1  started  the  first  preservative  subperiod  with  a  temperature 
of  98.4°  F.,  pulse  72,  and  weight  70.5  kilograms.  This  condition  pre- 
vailed throughout  the  period  with  only  slight  deviations  in  tempera- 
ture and  pulse,  and  no  symptoms  of  any  nature  were  recorded.  The 
average  weight  for  this  period  was  70.21  kilograms. 

The  same  normal  conditions  prevailed  until  the  last  day  of  the  sec- 
ond preservative  subperiod  when  the  recorded  temperature  was  98.8° 
V.,  -lightly  higher  than  the  previous  average.  The  pulse  was  si,  and 
the  weight  70  kilograms,  the  average  weight  for  this  subperiod  being 
70.:;  kilograms. 

On  the  first  day  of  the  third  preservative  subperiod  the  subject's 
temperature  had  fallen  to  normal  and  his  weight  was  somewhat 
lower,  69.2  kilograms.  This  condition  prevailed  throughout  this 
subperiod,  and  evidently  the  slight   rise  in  temperature  and  pulse  on 

the  last  day  of  the  previous  subperiod  had  no  special  significance. 
The  average  body  weight  for  this  period  was  69.18  kilograms. 

No.  1  continued  in  the  same  normal  condition  throughout  the 
whole  fourth  preservative  subperiod  except  that  he  complained  of 
being  hungr}  for  several  days  and  claimed  that  he  had  not  had 
enough  to  eat  from  the  beginning  of  the  experiment,  although  the 
ration  which  was  allowed  him  amounted  to  1,000  calories  a  day, 
with  a   w\\    wide  choice  of  food.       In  fact,  all  of  the  members  of  this 

-ciics  were  allowed  considerable  liberty  in  selecting  their  ration, 
with  somewhat  more  variation  during  the  first  fore  subperiod  than  in 
Series  VII  on  sulphurous  acid.     The  average  body  weight  for  the 
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fourth  preservative  subperiod  was  69.32  kilograms,  and  that  for  the 
entire  preservative  period,  69.75  kilograms.  There  were  no  symp- 
toms during  the  preservative  period  which  the  subject  thought 
worthy  to  be  recorded  at  the  time;  but  he  mentioned  on  several  dif- 
ferent occasions  that,  although  he  did  not  suffer  from  acute  pain-, 
he  noticed  a  gradual  decline  in  strength  and  a  general  physical  weak- 
ness, so  that  at  times  he  was  scarcely  able  to  attend  to  his  work.  The 
kidneys  remained  normal  during  this  period,  no  abnormal  constitu- 
ents from  a  clinical  point  of  view  being  found  in  the  urine. 

The  after  period  for  No.  1  is  characterized  by  a  remarkable  con- 
stancy both  in  temperature  and  pulse,  the  temperature  throughout 
being  98.4°  F.  and  the  pulse  66  beats.  The  average  body  weight  for 
the  first  after  subperiod  was  69.33  kilograms,  for  the  second  subperiod, 
69.41  kilograms,  and  for  the  entire  after  period,  69.37  kilograms. 
The  feeling  of  hunger  still  persisted  somewhat  during  this  after  period, 
and  the  subject  complained  that  he  felt  excessively  hungry  during  the 
entire  period  of  observation. 

There  is  nothing  in  the  data  as  recorded  by  No.  1  which  would  indi- 
cate very  alarming  symptoms  produced  by  the  administration  of  the 
preservative  with  the  exception,  as  stated,  of  the  general  depressed 
feeling  and  weakness  which  was  evidenced  during  the  time  that  the 
greatest  amount  of  the  preservative  (2.5  grams  per  day)  was  given. 
The  body  weight  showed  a  slight  decrease  throughout. 

No.  :.     II".  /'. 

'Idie  recorded  temperature  for  No.  2  for  the  fust  fore  subperiod  was 
'.»s    l-'.,  pulse  61  heat-,  and  weight  70.53  kilogram-.     He  remained  in  a 

normal  condit  ion  throughout  this  subperiod  with  only  -light  \  ariat  ions 
From  these  figures,  the  average  body  weight   being  70. .">7  kilogram-. 
In  the  second  fore  subperiod  the  recorded  t  enipera  t  lire  on  the  hr-t 

day  was  98  F.,  pulse  (>7  beat-,  and  weigh!  70.43  kilograms.  No 
abnormal  condition-  were  reported  during  this  subperiod,  hut  on  the 
la-t  two  days  there  was  a  slight  depression  in  the  temperature,  97.8 

F.  being  recorded;    the  pulse,  however.  \\;i-  normal,  66  heat-,  and  the 

weight   7<>. 65  kilograms.     The  average  body  weight   for  the  second 

fore  Subperiod  was  7".  16  kilogram-,  and  t  hat  for  the  cut  ire  fore  period, 

70.51  kilograms.  No.  2  experienced  some  difficult}  in  -electing  his 
ration  and  complained  several  time-  of  not  relishing  hi-  food  and  <^ 
loss  of  appetite.  His  genera]  appearance  was  somewhat  below  normal 
and  he  evidenti}  was  not  in  first-class  condition. 

At    the   beginning  «>l    the   preservative   period    No.   2'fl   temperature 

was  98°  F.,  pulse  68  beats,  and  weight  70.45  kilograms.     II*'  com 
plained  of  sour  stomach,  of  pains  in  the  stomach,  and  a  Blight  head- 
ache on  this  day,  probabrj    the  result  of  his  condition  during  the 
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fore  period  from  which  he  had  not  yet  recovered.  Except  for  these 
complaints,  registered  on  the  first  day,  no  symptoms  were  recorded 
during  the  first  subperiod,  and  his  condition  remained  practically 
the  same.  The  average  body  weight  for  this  period  was  70.35 
kilograms. 

On  the  first  day  of  the  second  preservative  subperiod  the  tem- 
perature for  No.  2  was  98°  F.,  pulse  71  beats,  weight  70.28  kilograms. 
On  the  third  day  No.  2  complained  of  a  burning  sensation  in  the 
stomach;  the  recorded  temperature,  pulse,  and  weight,  however,  are 
practically  the  same  as  on  the  first  day  of  this  subperiod.  No.  2 
had  a  slight  headache  on  the  next  day  and  on  the  last  day  com- 
plained of  a  sour  stomach  which  persisted  during  the  entire  after- 
noon. His  temperature  for  the  last  day  was  98.4°  F.,  pulse  69  beats, 
and  weight  70  kilograms.  The  average  body  weight  for  the  second 
subperiod  was  70.21  kilograms. 

On  the  first  day  of  the  third  preservative  subperiod  his  tempera- 
ture was  98°  F.,  pulse  67  beats,  and  weight  70.05  kilograms.  The 
subject  was  feeling  normal  but  on  the  second  day  there  was  a  recur- 
rence of  the  sour  stomach  and  the  headache,  with  a  slight  rise  in 
temperature  and  quickened  pulse.  The  weight  remained  practically 
the  same.  On  the  fourth  day  his  temperature  registered  97.8°  F., 
pulse  60  beats,  and  weight  70  kilograms.  He  complained  of  being 
sick  at  the  stomach,  of  headache,  and  of  a  general  weariness.  The 
nauseated  feeling  persisted  the  following  day,  accompanied  by  head- 
ache and  some  loss  of  appetite.  The  recorded  temperature  on  the 
last  day  was  98.1°  F.,  pulse  68  beats,  and  weight  69.81  kilograms. 
The  average  body  weight  for  this  subperiod  was  70.08  kilograms. 

No.  2  had  a  temperature  of  98.9°  F.  on  the  first  day  of  the  fourth 
preservative  subperiod,  pulse  76  beats,  weight  69.21  kilograms.  He 
complained  of  a  burning  sensation  and  pains  in  the  stomach,  and 
also  of  headache  and  a  nauseated  feeling  continuing  from  the  day 
before.  The  preservative  was  withdrawn  after  tin4  first  day  of  this 
subperiod.  On  the  second  day  No.  2's  temperature  registered  98°  F., 
pulse  66  beats,  and  weight  69.42  kilograms.  lie  still  complained  of 
being  sick  at  the  stomach  and  of  a  headache.  The  temperature 
and  pulse  remained  the  same  for  the  rest   of  the  period,  with  a   xvvx 

slight  variation  in  body  weight.     The  feeling  of  weakness  continued 

throughout    the  subperiod   and   the  appetite  remained   poor,   hut    the 

headache  gradually  disappeared.     The  recorded  temperature  on  the 

last  day  was  !»S<J  F.,  pulse  72  heats,  and  weight  ('»!). 7o  kilograms. 
No.   2   reported   that    he   was  feeling  well  on   this  da  v.      The  average 

body  weight  for  the  fourth  preservative  subperiod  was  69.58  kilo- 
grams, ami   for  the  entire  preservative  period,  70.06  kilograms. 

The  first  after  subperiod  was  characterized  by  a  gradual  increase 
ill  temperature,  reaching  normal  on  the  third  daj    of  the  period  and 
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then  falling  to  98°  F.  on  the  fourth  day,  and  again  being  normal  on 
the  last  day.  The  pulse  on  an  average  was  68  beats  per  minute. 
The  appetite  improved,  and  on  the  second  and  third  days  of  this 
period  No.  2  reported  himself  as  being  very  hungry.  On  the  fourth 
day  there  was  a  slight  feeling  of  nausea  which  disappeared  on  the 
following  day.  The  average  body  weight  for  this  subperiod  was 
69.47  kilograms. 

During  the  second  after  subperiod  No.  2's  temperature  remained 
practically  constant  at  98°  F.,  the  pulse  averaging  69  beats.  He 
complained  on  the  second  and  third  days  of  having  a  bad  taste  in  his 
mouth  and  a  somewhat  impaired  appetite.  The  average  body  weight 
for  this  subperiod  was  69.28  kilograms,  and  for  the  entire  after  period 
69.37  kilograms. 

As  is  seen,  there  was  a  gradual  decline  in  weight  throughout  the 
period  of  observation.  The  characteristic  symptoms  for  No.  2  were 
headache  accompanied  by  a  burning  sensation  in  the  stomach,  which, 
as  the  preservative  was  increased,  produced  nausea. 

\o.  S.—W.  F.  II. 

No.  3  began  the  fore  period  with  a  temperature  of  99.1°  F.,  pulse 
90  beats,  and  body  weight  64.3  kilograms.  This  high  temperature 
and  pulse  must  have  been  due  to  some  irrelevant  circumstance,  as 
on  the  succeeding  days  of  this  subperiod  his  temperature  and  pulse 
were  normal,  and  on  the  last  day  the  recorded  temperature  was 
98.4°  F.,  pulse  72  beats,  and  weight  64.35  kilograms.  The  average 
body  weight  for  the  first  fore  subperiod  was  64.13  kilograms.  All 
the  body  functions  of  No.  '5  were  in  normal  condition,  as  was  shown 
by  the  clinical  examination. 

In  the  second  fore  subperiod  the  subject  reported  himself  in  good 
condition  the  entire  time.  His  heart  action  was  normal  and  he  had 
had  no  sickness  during  the  relaxation  period. 

On  the  first  and  second  days  of  the  first  preservative  subperiod 
the  recorded  temperature  was  99°  V.  and  99.3°  F.,  and  the  pulse 
85  and  7s  beats,  respectively,  On  the  third  and  fourth  days  the 
temperature  and  pulse  were  normal,  while  on  the  last  day  the  recorded 
temperature  was  99  F.,  pulse  84  beats,  and  weight  64.45  kilograms. 
The  average  weight  for  this  subperiod  was  64.64  kilograms. 

The  temperature  on  the  first  da\  of  the  second  preservative  sub- 
period  was  normal,  but  the  Bubject  reported  that  he  had  passed  a 
restless  night.  No  other  symptoms  were  recorded  until  the  last  day 
of  this  subperiod  when  he  reported  that  he  had  a  burning  sensation  in 
the  esophagus  and  pit  of  the  stomach  which  persisted  all  day.  IM> 
temperature  showed  a  gradual  increase  until  the  last  daj  when  it  was 
recorded  as  [00  !•'..  the  pulse  as  90  heat-,  and  the  weight  a-  M  I 
kilograms.     The  average  bodi   weight  for  tin-  subperiod  was  64.62 
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kilograms,  which  was  practically  the  same  as  the  weight  for  the  first 
preservative  subperiod. 

During  the  third  preservative  subperiod  the  high  temperature  still 
continued.  10().L>o  F.  being  registered  on  the  first  day,  pulse  94  beats, 
body  weight  63.75  kilograms.  No.  3  complained  of  having  a  head- 
ache, indigestion  accompanied  by  severe  heartburn,  and  of  tiring 
easily,  also  of  poor  appetite.  lie  was  unable  to  eat  his  full  ration  at 
dinner  on  this  day.  and  the  administration  of  the  preservative  was 
discontinued.  The  high  temperature  continued  throughout  the  rest 
of  the  period.  The  same  symptoms,  that  is,  pains  in  the  stomach,  a 
feeling  of  weakness  or  faintness  accompanied  by  nausea,  headache 
and  dizziness,  and  burning  sensations  in  the  throat  and  esophagus, 
were  manifest  on  the  next  two  days,  diminishing  somewhat  on  the  last 
day;  but  the  subject  still  complained  of  a  slight  touch  of  indigestion. 

On  the  first  three  days  of  the  fourth  preservative  subperiod  the 
temperature  was  somewhat  high,  the  pulse  gradually  approaching 
normal.  The  average  weight  for  the  period  was  63.58  kilograms,  which 
shows  a  slight  gain  over  the  weight  of  the  third  preservative  sub- 
period.  The  average  body  weight  for  the  entire  preservative  period 
was  04.04  kilograms,  a  loss  of  nearly  0.2  kilogram  as  compared  with 
that  of  the  fore  period. 

On  the  first  day  of  the  after  period  No.  3  complained  of  a  slight 
headache,  a  feeling  of  dizziness,  and  a  disagreeable  sensation  in  the 
stomach.  His  temperature  was  98.4°  F.,  pulse  74  beats,  and  body 
weight  63.8  kilograms.  No  abnormal  conditions  obtained  during  the 
remainder  of  this  subperiod.  The  body  weight  showed  a  slight 
increase,  the  average  for  the  first  after  subperiod  being  63.95  kilo- 
gram-. 

Normal  temperature  and  pulse  were  recorded  throughout  the  live 
day-  of  the  second  after  subperiod.  The  only  symptom  which  per- 
sisted up  t<>  this  time  was  the  bad  taste  in  the  mouth.  On  the  first 
day  No.  3  reported  that  he  was  hungry.  The  average  body  weight 
for  the  Bubperiod  was  63.58  kilogram-,  while  that  for  the  entire  after 
period   was  (>3.77   kilograms,  still  showing  a   gradual    loss  of  weight, 

which  is  nearly  ().•*'>  kilogram  less  than  the  average  of  the  preservative 
period. 

N6.      :  0.      It'.     //• 

No.  1  of  this  series,  who  replaced  the  original  No.  1  of  Series  VII, 
began  the  fore  period  with  all  bodily  functions  in  normal  condition. 
lie  never  had  had  any  serious  illness,  his  family  history  was  good,  his 

heart  action  normal,  and  all  other  body  functions  apparently  dis- 
charged in  a  perfectly  health}  manner.  The  temperature  and  pulse 
were  normal  throughout  with  the  exception  of  the  first  day,  when  the 

temperature  was  slightly  higher.      The  body  weight  on  the  last  day  of 
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the  subperiod  was  58.52  kilograms,  the  average  for  the  entire  subperiod 
being  58.89  kilograms. 

This  same  normal  condition  prevailed  during  the  first  and  second 
days  of  the  second  fore  subperiod,  but  od  the  third  day  a  temperature 
of  99.2°  F.  was  recorded.  There  evidently  existed  a  slightly  febrile 
condition  at  this  time,  as  tin-  temperature  on  the  following  day  was 
slightly  above  normal.  The  temperature  and  pulse  for  the  last  day 
were  98.6°  F.,  and  90,  respectively,  and  the  body  weight  was  .')7.<i 
kilograms.  The  average  body  weight  for  this  period  was  57.92  kilo- 
grams, that  for  the  entire  fore  period  being  5S.41  kilogram-.  The 
clinical  examination  of  the  urine  for  Xo.  4  during  the  fore  period 
showed  nothing  abnormal,  the  kidneys  performing  their  function 
properly. 

The  temperature  and  pulse  were  normal  during  the  first  preserva- 
tive subperiod  with  the  exception  of  the  firsl  and  Last  days,  when  a 
slightly  higher  temperature  was  recorded.  The  body  weight  for  the 
last  day  was  58.05  kilograms.  The  average  body  weight  for  the 
entire  subperiod  was  58.02  kilograms.  No.  4  reported  himself  through- 
out the  subperiod  as  feeling  in  good  condition. 

There  were  no  striking  symptoms  during  the  second  preservative 
subperiod  in  the  case  of  No.  1,  although  a  recurrence  of  the  high  tem- 
perature on  two  days  of  the  period,  preceded  and  followed  in  each  case 
by  a  normal  condition,  was  noted.  There  was  a  complaint,  however, 
on  the  second  day  of  a  slightly  uncomfortable  feeling  in  the  stomach 
which  disappeared  during  the  succeeding  days  of  the  subperiod.  The 
average  body  weight  for  this  subperiod  was  58.26  kilogram-. 

At  the  beginning  of  the  third  preservative  subperiod.  No.  4's  tem- 
perature was  99    V..  pulse  7s  beats,  and  weight  57.8  kilograms.     He 

reported  during  the  afternoon  of  the  fust  day  that  he  suffered  from  an 
acute  pain,  accompanied   by  a   burning  sensation   in   the  stomach, 

which  continued,  however,  only  for  a  few  hours  in  the  afternoon. 
The  temperature  for  the  next   day  was  Mill  somewhat   high,  98.8     F. 

being  recorded,  pulse  72  beats,  and  body  weight  58.35  kilograms.    The 

temperature  and  pulse  for  the  remainder  of  the  period  were  normal. 

and  the  body  weight   on  the  last   day   was  58.3  kilograms.       There  had 

been  no  recurrence  of  the  symptoms  he  experienced  on  the  first  day, 
and  the  average  bod}  weight  for  this  subperiod  was  58.17  kilograms. 
()u  the  first  daj  of  the  fourth  preservative  subperiod  No.  1  reported 

that    he    had    acute    pains    in    the   stomach    and    evidently    experienced 

some  indigestion.  His  appetite,  however,  was  not  unpaired.  The 
recorded  temperature  for  this  da\  was  99  F\,  pulse  72  beats,  and 
weight  58  kilograms.  This  high  temperature  continued  on  the  next 
day.  pulse  and  weight  being  practically  the  same.     Od  the  third  daj 

he  reported  a  -our  Stomach  and  a  dull  headache  which  persisted  from 

the  dinner  of  the  preceding  daj    throughout    this  day.      The  same 
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symptoms  continued  on  the  following  day,  and  on  the  last  day  of  the 
period  he  suffered  from  pains  in  the  stomach,  a  constant  dull  head- 
ad  ie.  and  a  loss  of  appetite.  The  temperature  and  pulse  for  this  day 
were  99.2°  F.,  and  78  beats,  respectively,  while  his  weight  was  58.15 
kilograms.  The  average  body  weight  for  this  subperiod  was  58.1  kilo- 
grams, that  for  the  entire  preservative  period  being  58.14  kilogram^, 
showing  a  loss  of  0.27  kilogram  from  the  average  weight  of  the  fore 
period. 

On  the  first  day  of  the  after  period  the  pain  in  the  stomach  per- 
sisted and  the  recorded  temperature  and  pulse  were  98.8°  F.,  and  72 
beats,  respectively.  The  only  abnormal  symptom  for  the  remainder 
of  the  first  subperiod  was  a  slightly  increased  temperature  which  per- 
sisted  until  the  last  day,  when  it  returned  to  normal,  98.6°  F.  The 
weight  for  this  day  was  58.1  kilograms,  and  the  average  body  weight 
lor  the  subperiod,  58.22  kilograms. 

The  second  after  subperiod  was  characterized  by  a  slightly  increased 
temperature,  the  pulse  a  little  above  normal,  and  the  average  body 
weight,  58.11  kilograms.  The  body  weight  for  the  entire  after  period 
averaged  58.17  kilograms,  being  practically  the  same  as  that  of  the 
preservative  period.  There  were  no  symptoms  whatever  during  this 
Last  after  subperiod. 

The  characteristic  symptoms  for  this  subject  during  the  preservative 
period  were  pains  in  the  abdominal  region,  a  dull  headache,  some  loss 
of  appetite,  slight  indigestion,  and.  as  was  reported  during  the  time  of 
observation,  a  general  feeling  of  weakness  which  was  so  marked  as 
almost  to  incapacitate  him  at  times  for  his  work. 

Vo.  5.     C.  P. 

This  subject  passed  through  the  relaxation  period  without  any  sick- 
ness. The  heart  action  and  all  the  other  vital  functions  were  normal. 
No.  .">  began  the  first  fore  subperiod  with  a  temperature  98. 1  F.,  pulse 
90  beats,  body  weight  51.43  kilograms.  All  bodily  functions  at  the 
beginning  of  this  series  were  normal.  The  clinical  examination  of  the 
mine  showed  it  to  be  normal,  and  the  subject  passed  through  the 
relaxation  period  without  any  disturbance  worthy  oi'  mention.  This 
condition  continued  throughout  the  first  Tore  subperiod,  on  the  last 

day  of   which  his  1  emperat  ure  w  a-  98.6'    F.,  pulse  82  beats,  and  weight 

51.24  kilograms.  The  average  body  weight  for  this  subperiod  was 
51  ..Hi  kilogram-. 

The  same  normal  condition  prevailed  throughout  the  second  fore 
subperiod,  the  temperature  remaining  quite  uniform  and  the  pulse 
showing  very  slight  fluctuations  from  da\  to  day.  The  average  body 
weight  for  this  subperiod  was  51.23  kilograms,  and  for  the  entire  fore 
period  5 1 .39  kilograms. 
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At  the  beginning  of  the  first  preservative  subperiod  the  temperature 
and  pulse  of  No.  5  were  98.4°  F.,  and  80  beats,  respectively,  while  the 
body  weight  was  51.44  kilograms.  He  was  normal  on  the  second 
day,  but  on  the  third  day  reported  a  slighl  headache  in  the  afternoon: 
no  increase  of  either  temperature  or  pulse,  however,  was  noted.  The 
headache  continued  during  the  following  day  accompanied  by  a  slight 
Burning  in  the  stomach  and  the  throat  for  a  few  minutes  after  break- 
fast. No  increase  in  either  temperature  or  pulse,  however,  was 
recorded.  On  the  last  day  the  temperature  was  normal,  pulse  xs 
heats,  and  body  weight  51  kilograms.  No  symptoms  of  any  kind 
were  reported  on  this  day  and  the  subject  stated  that  he  felt  well. 
'Idie  average  'body  weight  for  this  subperiod  \\  a- 5 !  .08  kilograms. 

The  recorded  temperature  for  No.  5  on  the  first  day  of  the  second 
preservative  subperiod  was  98.6  V.,  pulse  88  heat-,  and  body  weight 
."ji  kilograms.  He  complained  during  the  day  of  a  burning  sensation 
in  the  throat  and  had  felt  very  badly  during  the  night.  On  the  next 
day  he  had  symptoms  which  indicated  slight  indigestion.  These  dis- 
appeared, however,  on  the  following  day,  and  a  small  increase  both  in 
temperature  and  pulse  was  noted.  His  condition  was  normal  on  the 
fourth  day,  but  on  the  last  day  of  the  subperiod  the  symptom-  of 
indigestion  recurred.  His  temperature  and  pulse,  however,  were  nor- 
mal, and  the  body  weight  was  50.8  kilograms,  the  average  weight  for 
the  subperiod  being 50.97  kilograms. 

No.  .">  reported  that  he  felt  well  at  the  beginning  of  the  third  pre- 
servative subperiod.  On  the  next  day,  however,  a  slight  rise  in 
temperature  and  pulse  was  noted,  and  he  complained  of  severe 
pains  in  the  stomach  during  the  night,  accompanied  by  headache 
and  a  genera]  feeling  of  malaise.  A  very  decided  increase  in  appe- 
tite was  noted  which  was  not  satisfied  at  meal  time-.  On  the  fol- 
low ini:  day  his  pulse  and  temperature  still  remained  somewhat 
higher  than  normal  and  he  experienced  sharp  pains  in  the  head. 
After  breakfast  he  was  suddenly  taken  with  nausea  and  vomiting. 
The  temperature  for  the  next  day  was  normal.  The  subject,  how- 
ever, reported  that  he  had  a  slight  headache  and  felt  generall}  mis- 
erable, the  feeling  of  intense  hunger  continuing.  The  next  da}  his 
temperature  was  Mill  normal,  the  pui  e  slightl}  increased,  and  the 
feeling  of  hungei  persisted  together  with  the  general  feeling  of  malaise. 
The  average  bod}  weight  for  this  subperiod  was  50.59  kilograms,  a 
loss  of  nearly  0.4  kilogram,  at  compared  with  the  preceding  sub- 
period. 

The  recorded  temperature  and  pulse  at  the  beginning  of  the  fourth 
preservative  subperiod    weit  I  ..   and    86   heat-   per   minute. 

respectively,  with  a  bod}  weight  n(  50.4  kilograms.  The  subject 
reported  himself  as  feeling  well  but  \er\  hungry.  On  the  following 
da\  a  slight  rise  in  temperature  was  noted.  No.  5  reported  that  after 
23300     Bull.  84,  pt   I     OS 
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meals  he  had  a  decidedly  nauseated  sensation  for  a  few  hours.  Fear- 
ing a  recurrence  of  the  nausea  and  vomiting,  the  preservative  was 
withdrawn  at  this  point.  On  the  following  day  his  temperature 
and  pulse  were  normal  hut  the  subject  still  complained  of  a  feeling 
of  hunger  and  pains  in  the  side.  On  the  last  two  days  there  were 
no  symptoms  recorded  and  the  temperature  and  pulse  continued 
normal.  The  body  weight  on  the  last  day  was  50.25  kilograms,  that 
for  the  fourth  subperiod  50.28  kilograms — again  a  loss  of  a  little  over 
0.3  kilogram  as  compared  with  the  preceding  subperiod — and  that 
for  the  entire  preservative  period,  50.73  kilograms — nearly  0.7 
kilogram  less  than  the  average  weight  of  the  fore  period. 

In  the  first  after  subperiod  the  temperature  and  pulse  were  normal 
throughout,  but  a  few  symptoms,  such  as  hunger  and  pain  in  the 
back,  were  noted  on  three  different  occasions.  The  average  body 
weight  for  this  subperiod  was  50.33  kilograms. 

On  the  first  two  days  of  the  second  after  subperiod  No.  5  still  had  a 
feeling  of  hunger;  the  temperature  and  pulse,  however,  remained  nor- 
mal throughout.  The  body  weight  on  the  last  day  of  this  subperiod 
\\;i-  50.63  kilograms,  temperature  and  pulse  98.4°  F.,  and  86  beats, 
respectively.  The  average  body  weight  was  50.56  kilograms,  show- 
ing a  slight  gain  over  that  of  the  first  after  subperiod.  The  average 
weight  for  the  entire  after  period  was  50.45  kilograms. 

The  characteristic  symptoms  developed  by  this  subject  during 
the  observation,  as  noted,  are  a  burning  sensation  in  the  esophagus 
and  alimentary  canal,  headache,  and  later,  as  the  preservative  was 
increased,  a  nauseated  feeling  which  came  on  suddenly  and  on  one 
day  resulted  in  vomiting.  The  preservative  was  diminished  on  this 
occasion,  hut  when  it  was  again  increased  the  nausea  returned  and 
the  preservative  was  withdrawn  entirely.  The  subject  complained 
of  a  feeling  of  hunger  from  this  time  on  until  well  into  the  after  period. 

No.  6.-    L.  M.S. 

No.  (>  entered  the  period  of  observation  in  good  condition,  having 
had  no  illness  during  the  relaxation  period,  and  hi-  heart   action  was 

normal.  The  recorded  temperature  and  pulse  for  the  first  day  of  the 
Fore  period  were  98.5  P.,  and  79, respectively,  with  a  body  weight  of 
59.9 kilograms.  The  subject  remained  normal  throughout  the  first 
subperiod,  at  the  end  of  which  he  weighed  59.4  kilograms.  The 
average  weight  for  the  subperiod  was  59.6  kilograms. 

Dining  the  second  fore  subperiod  the  subject  remained  in  good 
condition;  his  temperature  on  the  last  da\  was  98.3  F.,  pulse  72 
beats,  body  weight  59  kilograms.  The  body  weight  for  this  sub- 
period  averaged  59.26  kilograms,  and  for  the  entire  fore  period,  59.43 

kil<»'_rr;uiis. 
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In  the  first  preservative  subperiod  the  recorded  temperature  and 
pulse  for  the  first  day  were  98.7°  F.,  and  94  beats,  respectively,  the 
body  weight  being  59.34  kilograms.     A  slight   rise  in  temperature 

was  noted  on  the  second  day,  the  pulse  dropping  back  to  normal, 
and  the  subject  reported  that  he  had  a  slight  attack  of  indigestion 
and  headache  in  the  morning.  The  same  temperature  and  pulse 
were  recorded  on  the  following  day,  the  dull  headache  continuing. 
On  the  fourth  day  the  subject's  temperature  and  pulse  were  99c  F., 
and  84  beats,  respectively,  and  a  slight  attack  of  indigestion  was 
noted.  The  temperature  on  the  last  day  of  this  subperiod  was 
98.8°  F.,  pulse  78  heat-,  and  body  weight  59  kilograms.  He  com- 
plained of  a  dry.  irritated  feeling  in  the  throat.  The  average  body 
weight  for  the  first  subperiod  was  59.24  kilograms,  practically  the 
same  as  the  average  weight  for  the  preceding  subperiod. 

On  the  first  day  of  the  second  preservative  subperiod  No.  6  had  a 
temperature  of  99°  F.,  pulse  7'.)  beat-,  and  body  weight  59.1  kilo- 
grams. He  complained  of  sore  throat  and  his  tongue  was  slightly 
coated.  Temperature  and  pulse  were  high  on  the  second  day  of  this 
subperiod,  being  99°  F.,  and  90  beat-,  respectively,  and  the  dry  and 
irritated  feeling  in  the  throat  continued.  On  the  next  day,  however, 
the  temperature  and  pulse  were  normal  but  he  still  complained  of  a 
slight  irritation  in  the  throat.  High  temperature  and  pulse  were 
recorded  on  the  following  day  but  no  other  symptoms  worthy  of  notice 
were  mentioned.  The  temperature  and  pulse  were  normal  on  the 
last  da\  of  the  second  subperiod,  but  the  subject  complained  of  hav- 
ing a  slight  headache  accompanied  by  ringing  in  the  ears.  The  body 
weight  f<>r  this  day  was  58.9  kilograms  and  the  average  for  the  sub- 
period  \\;i-  59.1]  kilograms,  a  very  slight  loss  ;is  compared  with  the 
first  subperiod. 

At  the  opening  of  the  third  preservative  subperiod  the  tempera- 
ture was  99.8  I-'.,  pulse  78  beats,  and  body  weight  58.94  kilo-rams. 
A  slight  headache  v.  a-  recorded  which  continued  during  the  next  da \ 
accompanied  by  ringing  in  the  ears,  pains  in  the  stomach,  and  I.  ss 
of  appetite.  Although  temperature  was  normal,  the  pulse  was  ex- 
ceedingly high,  registering  98  beat-.  The  temperature  and  pulse 
were  normal  on  the  third  day,  but  the  ringing  in  the  ears  continued 
on    thi-    and    the    following   day    though    the    tempera  t  ure    and    pulse 

remained  normal.  On  t  he  last  da)  of  t  he  subperiod  No.  6 complained 
of  severe  headache, ringing  in  the  ear-,  and  pronounced  pain-  in  the 
stomach.  Later  in  the  evening  he  became  nauseated  and  vomited  a 
slight  amount.  The  recorded  temperature  and  pulse  for  this  d:i\ 
were  98.5  P.,  and  79  beats,  respectively,  and  the  bod)  weight 
kilograms.  The  average  bod)  weight  for  this  subperiod  was  " 
kilograms,  0.55  kilogram  less  than  the  average  weight  ^(  the  second 
presen at i\ e  subperiod. 
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Iii  the  fourth  subperiod  qo  preservative  was  administered.  On  the 
first  day  the  subject's  temperature  was  99°  F.,  pulse  79,  and  body 
weight  58.55  kilograms.  He  complained  of  headache,  nausea,  and  a 
tench  of  indigestion, also  a  dry.  parched  feeling  in  the  throat.  His 
temperature  and  pulse  were  normal  on  the  following  day.  hut  a  loss 
of  appetite  was  reported;  otherwise  he  felt  very  well.  The  normal 
temperature  and  pulse  continued  throughout  the  remainder  of  this 
subperiod,  the  subject  feeling  well  with  the  exception  of  a  loss  of 
appetite.  The  body  weight  on  the  last  day  was  58.25  kilograms, 
while  for  the  subperiod  it  averaged  58.4  kilograms,  and  for  the  entire 
preservative  period  58.83  kilograms,  showing  a  decrease  of  0.6  kilo- 
gram from  the  average  of  the  fore*  period. 

The  first  day  of  the  after  period  a  temperature  of  98.6°  F.,  pulse  7^ 
heats,  and  body  weight  58.55  kilograms  were  recorded.  The  subject 
complained  of  a  dry.  parched  feeling  in  his  throat  which,  however, 
was  not  noted  on  the  succeeding  days  when  temperature  and  pulse, 
also,  remained  normal.  The  body  Weight  on  the  last  day  was  58.4 
kilograms  and  the  average  for  the  subperiod  58.47  kilograms,  prac- 
tically the  ^anie  as  that  for  the  last  preservative  subperiod. 

No.  (j  was  under  observation  only  three  days  in  the  second  after 
subperiod.  His  temperature  and  pulse  were  normal  with  no  symp- 
toms of  any  kind,  the  subject  recording  that  he  felt  in  good  condition. 
The  average  weight  for  this  subperiod  was  58.44  kilograms  and  that 
for  the  entire  after  period  58.46  kilograms. 

The  characteristic  symptoms  developed  by  No.  6 during  the  period 
in  which  the  preservative  was  administered  were  headache,  ringing 
in  the  ears,  slight  indigestion,  irritated  feeling  in  the  throat  and 
esophagus,  and  nausea. 

No.  ;.    ./.  \.  /;. 

This  subject  was  the  least  accurate1  of  all  the  members  of  this 
-ciic-.  and  hi-  recorded  observations  were  subjected  to  the  closest 
scrutiny.  He  had  a  vvvy  vivid  imagination  and  the  least  excitement 
developed  almosl  any  symptoms  which  his  fancy  might  dictate.  At 
the  beginning  of  the  fore  period  the  temperature  was  98.1°  F.,  pulse 
si  beats,  and  the  body  weight  70.1  kilograms.  Hi1  was  in  excellent 
physical  condition  and  had  entirely  recovered  from  the  supposed 
effects  recorded  in  Series  VI  i.  He  had  a  uniformly  low  temperature 
throughout  this  subperiod,  pulse  normal,  and  body  weight  70.15  kilo- 
grams on  the  last  day.  The  average  body  weight  for  the  subperiod 
70.  l  6  kilo-Tn  in  . 

The  temperature  continued  subnormal  during  the  second  fore  sub- 
period  hut  the  pulse  was  normal.  The  body  weight  on  the  last  day 
of  this  period  was  70  kilograms,  the  average  for  the  subperiod  70.02 
kilograms,  and  that  for  the  entire  fore  period  7<>.n,.t  kilograms. 
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At  the  beginning  of  the  preservative  period  No.  7  had  a  tempera- 
ture of  98.3°  V..  pulse  72.  and  body  weight  69.65  kilograms,  the  tem- 
perature and  pulse  remaining  normal  throughout  the  first  subperiod. 
The  recorded  weight  for  the  last  day  was  69.5  kilograms,  the  average 
for  the  entire  subperiod  being  69.8  kilograms. 

The  continued  subnormal  temperature  was  noted  at  the  beginning 
of  the  second  preservative  subperiod,  pulse  normal,  and  body  weight 
69.9  kilograms.  Temperature  and  pulse  were1  normal  on  the  third 
day,  but  the  subject  complained  of  drowsiness.  A  touch  of  indiges- 
tion was  noted  on  the  next  day:  temperature  and  pulse,  however, 
continued  normal.  No  symptoms  were  recorded  on  the  Last  day,  the 
subject  closing  the  second  subperiod  with  a  temperature  of  98.7°  F., 
pulse  78  beats,  and  body  weight  69.8  kilograms.  The  average  body 
weight  for  this  subperiod  was  69.84  kilograms,  a  slighl  Increase  as 
compared  with  the  average  weight  of  the  first  preservative  sub- 
period. 

In  the  third  preservative  subperiod  the  temperature  and  pulse 
showed  a  slight  variation,  but  not  enough  to  be  considered  abnormal. 
Slight  indigestion  and  a  feeling  of  nervousness  are  reported  but  no 
other  symptoms  worthy  of  note  during  the  remainder  of  the  subperiod. 
The  body  weight  on  the  last  day  was  ('>'.>.  1  kilograms  and  the  average 
weight  for  the  subperiod  69.49  kilograms. 

The  recorded  temperature  for  No.  7  on  the  first  day  of  the  fourth 
preservative  subperiod  was 98.4°  F.,  pulse  78  beats,  body  weighl  68.9 
kilograms.  Temperature  and  pulse  were  normal  on  the  second  day, 
but  the  subject  reported  that  he  was  taken  sick  immediately  after 
luncheon.  On  the  following  day  the  recorded  temperature  was 
slightly  subnormal,  the  pulse  90  beats,  and  body  weighl  69.45  kilo- 
grams. There  was  a  decided  loss  of  appetite  which  continued  during 
the  following  two  days,  accompanied  on  the  last  day  by  general 
Lassitude.  Temperature  and  pulse  were  normal  during  this  time  and 
the  recorded  body  weight  for  the  Last  day  was  69.05  kilograms,  the 
average  weighl  for  the  Last  subperiod  being  69.28  kilograms  and  that 
for  iln-  entire  preservative  period  69.6  kilograms,  showing  a  Loss  of 
nearly  0.5  kilogram  as  compared  with  the  average  weight  ^^i  the  fore 
period.     No  preservative  was  given  No.  7  after  he  developed  nan-. -a. 

The  temperature  and  pulse  for  this  subject  were  normal  throughout 
the  first  after  subperiod  and  the  body  weight  on  the  last  da\  was 
69.25  kilograms.  No  Bymptoms  of  any  nature  were  recorded  with 
the  exception  of  a  possible  feeling  of  malaise  on  the  third  day.  The 
;i\  erage  bod}  weight  for  this  subperiod  was  69.36  kilograms. 

The  temperature  during  the  second  after  subperiod  was  some- 
what subnormal  throughout,  pulse  normal,  and  bod)  weight  <>n  the 
Last  day  69.05  kilograms.     There  were  no  symptoms  of  ani   nature 
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recorded  and  the  subject  had  regained  his  normal  condition.  The 
average  body  weight  for  the  Last  subperiod  was  69.17  kilograms, 
practically  the  same  weight  as  was  recorded  for  the  last  preservative 
subperiod,  but  there  is  a  decrease  of  0.33  kilogram  comparing  the 
averages  for  the  entire  preservative  and  after  periods. 

Vb.  8.     W.  C  L. 

This  subject  was  by  far  the  most  regular  in  his  habits  and  paid  the 
strictest  attention  to  detail  of  all  the  members  of  the  table.  A-  is 
mentioned  in  the  medical  data  for  Series  YII  (Part  III  of  Bulletin  8  I  . 
he  had  certain  idiosyncracies  which  would  make  a  study  of  his  meta- 
bolic processes  somewhat  different  from  that  of  the  other  members. 
He  regularly  took  a  prescribed  laxative  throughout  this  experiment 
and  drank  Large  quantities  of  water  during  the  day.  as  well  as  at  meal 
times.  lie  had  a  very  vivid  imagination  and  some  of  the  symptoms 
which  lie  noted  were  entirely  irrelevant,  requiring  considerable 
analysis  before  credit  could  be  given  them. 

He  entered  the  fore  period  with  a  temperature  of  98.4°  F.,  pulse 
68  beats,  and  a  body  weight  of  61.65  kilograms.  His  temperature 
was  slightly  subnormal  on  two  days  during  the  subperiod,  pulse 
normal  throughout,  and  recorded  body  weight  61.42  kilograms  on  the 
last  day.  He  had  suffered  no  sickness  of  any  nature  during  the 
relaxation  period  and  entered  the  experiment  in  excellent  condition. 
His  average  weight  for  this  subperiod  was  61.59  kilograms. 

He  was  normal  throughout  the  second  fore  snbperiod  with  the 
exception  of  a  slight  headache  on  the  last  day,  probably  due  to  excite- 
ment caused  by  an  examination  which  he  had  undergone  the  day 
before.  Hi-  average  weight  for  the  second  fore  subperiod  was  61.08 
kilogram-  and  that   for  the  entire4  fore  period  61.33  kilograms. 

No.  8  entered  the  preservative  period  with  a  temperature  of  98.5° F., 
pulse  67,  and  body  weight  60.9  kilograms.  Hi-  temperature  through- 
out the  first  subperiod  was  slightly  subnormal,  pulse  normal  with 
some  variation,  and  body  weight  on  the  last  day  60.5  kilograms.  No 
symptoms  of  any  nature  were  recorded  that  had  an\  bearing  on  the 
work.     The  average  weight  for  this  subperiod  was  60.7  1  kilograms. 

On  the  first  day  of  the  second  preservative  subperiod  the  temper- 
ature of  No.  8  was  98.3  F.,  pulse  •">7.  and  body  weigh  60.8  kilograms. 
He  complained  on  (his  daj  of  ;>  alight  feeling  of  indigestion  and  loose- 
ness of  bowels.  On  the  following  day  he  drank  a  large  quantity  of 
water  and  these  symptoms  disappeared;  his  temperature  and  pulse 
weir  normal.  On  the  third  day  his  temperature  was  -lightly  sub- 
normal and  the  pulse  normal,  bu1  complaint  was  made  of  an  uncomfort- 
able feeling  in  the  stomach.  Temperature  and  pulse  on  the  following 
day  were  normal,  the  pain  in  the  stomach,  however,  con  t  inning  during 
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the  night  and  the  last  day  of  the  subperiod  when  the  temperature 
recorded  was  98.3°  F.,  pulse  60,  and  body  weight  60.8  kilograms. 
The  average  weight  for  this  subperiod  was  60.91  kilograms,  a  slight 
increase  as  compared  with  the  preceding  one. 

On  the  first  day  of  the  third  preservative  subperiod  the  tempera- 
ture and  pulse  recorded  were  normal  and  the  body  weight  GO. 2  kilo- 
grams. The  subject  complained  of  a  restless  night  and  a  slight  pain  in 
the  stomach  which  still  continued  in  the  morning.  The  temperature 
and  pulse  on  the  fourth  day  were  normal  and  the  pain  in  the  stomach 
previously  noted  had  disappeared,  but  he  experienced  a  slightly 
nauseated  feeling  in  the  afternoon  and  did  not  relish  his  meals.  How- 
ever, later  in  the  day,  he  developed  a  feeling  of  hunger.  His  tempera- 
ture on  the  last  day  of  this  subperiod  was  slightly  subnormal,  pulse 
normal,  and  body  weight  60.4  kilograms.  He  complained  of  a  slight 
headache  after  luncheon  and  developed  quite  a  strong  nauseated  feel- 
ing after  dinner.  His  average  weight  for  the  subperiod  was  60.36 
kilograms,  a  loss  of  0.55  kilogram  as  compared  with  that  of  the  second 
subperiod. 

On  the  first  day  of  the  fourth  preservative  subperiod  the  subject's 
temperature  and  pulse  were  98.4°  F.,  and  65  beats,  respectively,  and 
the  body  weight  59. S  kilograms.  He  reported  that  he  had  not  slept 
well  the  previous  night  and  had  a  slight  headache  during  the  day.  with 
some  pain  in  t  lie  stomach.  The  following  day  he  again  complained  of 
a  slight  headache  during  the  afternoon  and  a  feeling  of  weakness.  A 
slight  pahl  in  the  stomach  was  also  noted  just  before  dinner  on  this 
day.     His  temperature  lor  the  third  day  of  this  subperiod  was  98.8°  F., 

with  pulse  normal,  but  he  still  complained  of  a  slight  headache  and 
weakness.  Although  his  rations  seemed  a  little  large  at  this  time,  he 
experienced  no  difficulty  in  eating  them.  A  feeling  of  drowsiness  was 
noted  during  the  afternoon  of  each  day  of  thi^  subperiod.  On  the 
fourth  day  his  temperature  and  pulse  were  normal,  although  a  -light 
headache  and  a  marked  feeling  of  weakness  were  noted.  A  ho  a  feeling 
of  hunger  developed  in  the  afternoon  which  was  accompanied  at  inter- 
vals by  slight  nausea.     The  recorded  temperature  for  the  Last  da\  of 

the    Subperiod     Was    98      P.,    pulse    62,    body    weight     til)..")    kilograms. 

The  subject  reported  that  he  felt  very  weak  during  this  and  the  pre- 
vious day.  His  average  weight  for  this  subperiod  was  60.14  kilo- 
grams, a  decrease  of  0.22  kilogram  from  the  average  of  the  preceding 
subperiod.  The  average  weight  for  the  entire  preservative  period  was 
en..")  i  kilograms,  representing  a  loss  of  0.8  kilogram  as  compared  with 

the  fore  period. 

An  analysis  ami  summary  of  the  symptoms  developed  bj  No.  s 
during  this  period  aho^  that  he  suffered  with  headache,  slight  pain--  in 

the  stomach    at    various    time-,   a    marked    feeling   of    weakness,    and 

slight  aausea  which  was  noticeable  several  times  during  the  last  pre 
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servative  subperiod,  in  which  the  highest  amount  of  preservative  was 
given,  namely,  2.5  grams  per  day.  This  record  accords  with  the 
symptoms  noted  by  Xos.  1  and  4,  who  developed  the  same  feeling  of 
weakness  when  this  amount  of  preservative  was  given.  It  might  be 
well  to  mention  here  that  No.  S,  although  physically  the  weakest 
member  of  the  class,  had  in  this  observation  as  well  as  in  Series  VI  and 
VII  taken  the  entire  amount  of  preservative  during  the  whole  series. 
Although  he  developed  the  same  symptoms  as  the  other  members  of 
the  class,  his  general  appearance  at  the  end  of  each  observation  was  by 
far  better  than  that  of  any  other  member  who  took  the  same  amount 
of  preservative,  or  even  less.  This  may  well  be  ascribed,  as  was  sug- 
gested before,  to  the  large  amount  of  water  which  he  drank,  and  this 
should  be  taken  into  consideration  in  studying  the  data  for  this  subject. 

The  temperature  for  No.  8  at  the  beginning  of  the  after  period  was 
cpiite  subnormal,  pulse  normal,  and  body  weight  60.05  kilograms.  He 
reported  a  slight  improvement  in  his  condition  over  that  of  the  pre- 
vious day,  but  was  still  weak.  The  same  condition  prevailed  on  the 
second  day,  the  subject  reporting  that  he  felt  quite  weak,  but  other- 
wise in  good  condition.  The  weakness  and  malaise  continued  on  the 
third  day,  the  temperature  and  pulse,  however,  being  normal.  The 
temperature  and  pulse  continued  normal  on  the  following  day,  the  sub- 
ject reporting  that  he  felt  considerably  better.  On  the  last  day  of  this 
subperiod  the  temperature  for  No.  8  was  98.7°  F.,  pulse  75  beats,  body 
weight  59.3  kilograms.  The  subject  reported  that  he  slept  poorly  dur- 
ing the  night  and  awoke  with  a  headache,  but  felt  fairly  well  during  the 
day.  He  also  reported  a  slight  headache  and  nausea  immediately  after 
dinner,  and  the  symptoms  of  a  slight  cold.  The  average  weight  for 
this  first  subperiod  was  59.93  kilograms,  which  shows  a  slight  loss  a-' 
compared  with  the  last  preservative  subperiod,  and  a  decrease  of  0.61 
kilogram  from  the  average  of  the  entire  preservat  ive  period. 

On  the  first  day  of  the  second  after  subperiod  the  temperature  was 
normal,  pulse  slightly  above  normal,  and  body  weight  59.45  kilo- 
grams. Thesubject  reported  that  he  fell  very  well.  On  the  following 
day  the  temperat  lire  and  pulse  were  normal,  but  he  complained  of  hav- 
ing had   a   slight    headache  during  the   previous   night    and    forenoon. 

Temperat  ure  and  pulse  were  normal  on  t  he  last  three  days  of  this  sub- 
period  and  t  he  subject  reported  himself  as  feeling  all  right . 

Vb.  9.     0.  W.  L. 

No.  '.»  passed  through  the  relaxation  period  without  trouble  of 
;ni\    -<»ri   and   was  in  excellent   condition  at    the  beginning  of  the 

lure  period. 

In  the  first  fore  subperiod  the  temperature  and  pulse  were  normal 

throughout,  and  the  body  weight  on  the  last  day  was  62.1   kilograms, 

the  average  U>\~  the  entire  subperiod  being  61.79  kilograms. 
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His  temperature  was  normal  throughout  the  second  fore  sub- 
period,  pulse  slightly  higher  than  in  the  previous  subperiod,  register- 
ing si  beats.  The  body  weight  for  t lie  last  day  was  61.85  kilograms, 
the  average  for  this  subperiod  being  61.78  kilograms,  which  was 
practically  the  same  as  that  for  the  first  subperiod,  giving  an  av< 
of  61.7'. »  kilograms  for  the  entire  fore  period. 

There  were  no  changes  from  this  normal  condition  throughout 
the  first  preservative  subperiod,  the  temperature  remaining  practi- 
cally constant  at  98.4°  F.,  pulse  81  beats.  The  subperiod  closed 
with  the  .subject  weighing  02  kilograms,  the  average  weight  for  the 
five  days  being  61.81  kilogram-. 

There  was  no  deviation  from  this  normal  condition  throughout 
the  -ccond  preservative  subperiod  with  the  exception  of  a  slight  rise 
in  temperature  on  the  second  day.  The  body  weight  OD  the  last 
day  was  <il.s-_>  kilogram-,  the  average  weight  for  the  subperiod  being 
61.77  kilograms. 

On  the  first  day  of  the  third  preservative  subperiod  No.  '.)'-  tempera- 
ture registered  98.6C  k..  puke  82  beats,  and  body  weight  61.65  kilo- 
grams. The  same  normal  condition  prevailed  on  the  second  day. 
but  on  the  following  day  a  temperature  of  99°  F.  was  noted,  pulse 
82  beat-,  and  the  subject  complained  of  having  a  xny  sore  and 
inflamed  throat  and  of  being  somewhat  constipated.  On  the  follow- 
ing day  the  temperature  was  .still  99°  F.,  pulse  82  beats,  and  the 
subject  complained  that  he  felt  sick,  having  pains  in  the  stomach 

and  bowels,  and  a  -ore  throat.  Later,  after  dinner  on  that  day.  he 
became   naii.-eated   and   vomited   part    of  the   meal.      On    the  last   day 

of  the  third  subperiod  his  temperature  registered  99.1°  k.,  pulse  83 
beats,  and  body  weight   61.7  kilograms.     He  complained  <>l'  feeling 

very  weak  and  of  soreness  in  the  region  iA'  the  stomach.  The  admin- 
istration of  the  preservative  was  discontinued  after  this  day.  The 
average  body  weight  for  this  subperiod  was  61.73  kilograms. 

No.    9    was   ill   and    remained    in    his    room   on    the    first    da\    of   the 

fourth  preservative  subperiod.     On  the  next  da\    he  reported  that 

he    fell    somewhat     better    but     had    no    appetite    and    complained    of 

soreness  in  the  region  of  the  stomach.     1  lis  temperature  w  a-  99.  i    k.. 

puke  si   beats.     On  the  third  day   hi-  temperature  was  still  high, 

registering  99.4'    k..  and  pulse  82  beat-,  but  continued  improvement 

reported.     Mis  temperature  mi  the  following  da\   was  98.8    k.. 

pulse  82  beat-,  and   he  was  vradiialk    regaining  his  normal  condition 

although  he  still  had  a  feeling  of  soreness  in  the  stomach  and  the 

bowel-.       The     temperature    on     the    la-l     d:i\     of    tlii>    -ubpeiiod     had 

again  risen  i«»  99.1  k..  pulse  si  beat-,  bodj  weight  61.5  kilograms, 
and  the  subject   reported  that  he  was  again  feeling  all  right.     The 

body    weight     for    tin-    -ubpeiiod.    which    include-    the    la-l     three    da\- 
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only,  averaged  61.27  kilograms.  The  average  body  weight  for  the 
entire  preservative  period  was  (il.77  kilograms. 

All  of  the  analytical  data  for  NO.  (.>  during  the  fourth  preserva- 
tive subperiod  were  discarded  as  ho  was  ill  on  the  firsl  day  and  was 

allowed  to  eat  other  food  than  the  prescribed  ration. 

On  the  first  day  of  the  after  period  No.  9's  temperature  registered 
98.4°  F.,  pulse  82  beats,  and  body  weight  61. 3  kilograms.  He 
reported  himself  in  good  condition  throughout  the  first  after  sub- 
period.  His  pulse  and  temperature  were  normal  and  his  body 
weight  on  the  last  day  was  61.4  kilograms.  The  average  body 
weight  for  this  subperiod  was  61.39  kilograms. 

Normal  conditions  prevailed  throughout  the  second  after  sub- 
period,  temperature  and  pulse  were  normal,  and  No.  9  reported  that 
he  was  in  fine  condition  in  every  way.  The  body  weight  on  the  last 
day  was  01.5  kilograms,  and  the  average  for  this  subperiod  61.46 
kilograms.  The  average  body  weight  for  the  entire  after  period 
was  61.43  kilograms. 

The  characteristic  symptoms  for  No.  9  were  burning  sensations  in 
the  alimentary  canal,  but  this  subject  did  not  pay  the  strictest 
attention  to  these  details  and  may  not  have  recorded  them  all.  He 
had  one  attack  of  nausea  with  vomiting  which  was  noted  after  dinner 
on  May  4,  and  another  attack  after  breakfast  on  May  6.  lie  did  not 
complain  of  being  nauseated  at  any  other  time,  and  these  attacks 
apparently  came  on  suddenly. 

No.  W.     /».  />.  B. 

NO.  10  entered  the  period  of  observation  in  first-class  condition. 
He   had   had   no  illness  during  the   relaxation   period   and   all   of  his 

bodily    functions    were    normal.      He    continued    normal    throughout 

the  first    fore  subperiod,  the  body  weight   on   the  last   day  being  57.4 

kilograms,  and  the  average  weight  for  the  subperiod   56.73  kilograms. 

He  was  normal  throughout   the  second  fore  subperiod  with  only  a 

slight  deviation  from  time  to  time  in  pulse  and  temperature,  the  body 
weight  for  the  last  day  being  56.45  kilograms  and  the  average  for  the 
subperiod  56.49  kilograms.  The  average  weight  for  the  entire  fore 
period  was  .">(). (i i  kilograms. 

On  the  first  day  of  the  preservative  period  No.  LO's  temperature 
and  pulse  registered  (.)s.'_>0  F.,  and  so  beats,  respectively,  and  the  body 
weight  56.4  kilograms.  His  temperature  for  the  remainder  of  the 
first  subperiod  was  normal  with  only  slight  variations  from  day  to 
day,  the  pulse,  however,  showing  a  wide  range  each  day.  On  the 
econd  and  fouii  h  days  102  and  I  20  beats,  respect  ivcly ,  were  recorded. 

This  can  hardly  be  attributed  to  any  influence  of  the  preservative, 

the  only  plausible  explanation  being  that  No.  L0,  who  had  to  walk  a 
considerable    distance    from    the    medical    school    in    which    he    was   a 
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student,  had  hurried  and  was  not  allowed  sufficient  time  to  rest 
before  taking  the  pulse.  His  body  weight  on  the  last  day  was  56.6 
kilograms,  the  average  for  the  first  preservative  subperiod  being 
50.41  kilograms. 

On  the  first  day  of  the  second  preservative  subperiod  the  subjects 
recorded  temperature  was  98.6°  F.,  pulse  86  beats,  and  body  weight 
56.65  kilograms.  Temperature  and  pulse  were  normal  throughout 
this  subperiod,  but  on  the  fourth  day  No.  10  complained  of  cramps 
in  the  stomach  which  continued  during  the  following  day  accom- 
panied by  headache.  His  body  weight  on  this  day  was  56.5  kilo- 
grams, pulse  94  beats,  temperature  normal.  The  average  weight  for 
the  second  subperiod  was  56.53  kilograms. 

On  the  first  day  of  the  third  preservative  subperiod  the  tempera- 
ture and  pulse  were  normal  and  the  body  weight  56.6  kilograms. 
The  subject  still  suffered  from  cramps  in  the  stomach.  On  the  fol- 
lowing day  his  temperature  registered  98.8°  F.,  and  pulse  82  beats. 
There  was  a  slight  increase  in  temperature  noted  on  the  third  day. 
99°  F.  being  recorded,  and  pulse  108  beats.  He  complained  upon 
this  day  of  having  pains  in  the  stomach  with  a  return  of  headache  in 
the  frontal  region.  On  the  following  day  his  temperature  was  some- 
what subnormal,  pulse  slightly  above  normal,  and  he  complained  of 
having  a  sweet .  sickening  taste  in  bis  moiit  h  and  pains  in  the  stomach. 
The  same  conditions  existed  upon  the  last  day  of  this  subperiod,  w  hen 
his  temperature  registered  98.9°  F.,  his  pulse  88  beats,  and  his  body 
weight  56  kilograms.  The  average  body  weight  for  the  third  sub- 
period  was  56.26  kilograms.  The  subject's  appetite  had  been  grow- 
ing less  during  the  last  lew  days  until  on  the  morning  of  the  fifth  day 
of  this  subperiod  he  ate  very  little  breakfast.  No  preservative  was 
given  on  this  day.  yet  he  was  suddenly  taken  sick  during  the  night 
with  cramps,  followed  by  vomiting. 

No.  lo  did  not  receive  the  preservative  during  the  fourth  preserva- 
tive subperiod  which  he  entered  with  a  temporal  lire  of  98.9'  P.,  pulse 
80  heat-,  and  a   body  weight   of  55  kilograms.      He  complained  of  a 

severe  pain  in  the  frontal  region  of  the  head  and  a  pain  in  the  stomach 
during  this  first  day.  The  headache  continued  on  the  second  day, 
the  subject's  temperature  registering  98.5'   F.,  and  his  pulse  70.     1 1  is 

temperature  and   pulse  were  normal  on   the  third  day,   hut    he  again 

Buffered  From  cramps  and  had  an  attack  of  nausea  and  vomiting  after 
breakfast,  lb'  was  feeling  well  on  the  last  two  days  "f  this  sub- 
period,  pulse  normal  and  temperature  somewhat  subnormal.  'The 
bod\  weight  for  the  last  da\  was  55.65  kilograms  and  the  average  for 
the  subperiod  55. -i"  kilograms,  which  is  a  loss  of  nearly  a  kilogram  as 
compared  with  the  average  weight  of  the  third  preservative  ^ul>- 
period.     The  average  for  the  entire  preservative  period  \\:i-  56.13 
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kilograms,  which  is  a  decrease  of  nearly  half  a  kilogram  from  the 
average  of  the  fore  period. 

During  the  first  after  subperiod  No.  10  reported  that  he  was  feeling 
well.  J  lis  temperature  still  registered  subnormal  throughout  the 
period,  pulse  normal,  and  his  body  weight  for  the  last  day  was  57.05 
kilograms.     Theaverage  weight  for  this  subperiod  was  56.6  kilograms. 

The  same  gradual  improvement  was  noted  during  the  second  after 
subperiod,  the  subject  reporting  that  lie  was  in  good  condition  at  the 
end  of  this  time.  The  body  weight  on  the  last  day  was  56.82  kilo- 
grams, the  average  weight  for  the  subperiod  being  57.08  kilograms 
and  that  tor  the  entire  after  period  56.84  kilograms — 0.71  kilogram 
more  than  the  average  for  the  preservative  period. 

The  characteristic  symptoms  for  this  subject  during  the  preserva- 
tive period  were  cramps  and  pains  in  the  stomach  and  in  the  frontal 
region  of  the  head,  lie  also  was  nauseated  to  such  an  extent  that  he 
vomited  on  two  different  occasions.  This  feeling,  as  in  the  case  of 
No.  9,  came  on  very  suddenly.  In  addition  to  these  symptoms,  No. 
10  also  had  a  sweetish,  disagreeable  taste  in  his  mouth  for  several 
days  during  the  period. 

No.  11.     A.  r.  M. 

NO.  1 1  entered  the  fore  period  in  excellent  condition.  He  was  nor- 
mal in  every  particular  and  had  no  sickness  during  the  period  of 
relaxation.  On  the  first  day  his  temperature  and  pulse4  were  98.2° 
I-'.,  and  'Hi  heats,  respectively,  and  his  body  weight  68.18  kilograms. 
He  was  normal  during  the  remainder  of  the  first  fore  subperiod,  the 
body  weight  for  the  last  day  being  68.3  kilograms  and  the  average  for 
the  >iibperiod  68.12  kilograms. 

The  same  normal  condition  prevailed  throughout  the  five  days  of 
the  second  fore  subperiod,  the  body  weight  on  the  last  day  being  67.6 
kilograms.  The  weight  for  this  subperiod  averaged  <">7.!>">  kilograms, 
and  for  the  entire  fore  period  68.03  kilograms. 

No.  l  l  had  a  temperature  of  98.2  F.  and  pulse  <'>('>  on  the  fust  day 
of  the  preservative  period  and  weighed  67.54  kilograms.  lie*  had  a 
normal  temperature  and  pulse  until  the  fourth  day  when  the  tem- 
perature rose  to  !)!).'_,  K.,  and  the  pulse  to  72  beats.  He  noted  in 
hi-  "Remarks"   that    he   was  suffering  from   a   slight    cold.      His  tem- 

ture  was  99.3    F.  on  the  following  or  last  d;i\  of  the  Bubperiod, 

pulse  s|  beats,  and  bodj  weight  67.61  kilograms.  He  noted  that  he 
had  a  di\  ,  parched  feeling  in  his  throaf,  which  in  his  case  was  prob- 
ably  due    to   the  cold    which   still    persisted.      His  average   weight    for 

this  subperiod  waa  67.64  kilograms. 

On  the  first  day  of  the  second  preservative  subperiod  No.  I  l's 
temperature  registered  98.2  !•'..  pulse  72  beats,  and  weight  <>7.l  kilo- 
grams,     lie  reported  that   his  cold  was  better,  hut   the  drj   sensation 
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in  his  throat  still  remained.  Temperature  and  pulse  were  normal  on 
the  second  and  third  days  of  this  subperiod,  but  a  slight  headache 
was  noted  on  the  third  and  fourth  days.  The  temperature  and  pulse 
on  the  fourth  day  were  normal,  but  on  the  last  day  the  temperature 
rose  to  98.9°  F.,  and  the  pulse  to  80  beats,  while  the  body  weight  was 
67.1  kilograms.  The  subject  reported  that  he  had  a  feeling  of  weak- 
ness in  his  stomach  and  was  somewhat  feverish.  The  average  body 
weight  for  the  second  subperiod  was  67.28  kilograms. 

Xo.  J  l's  temperature  and  pulse  were  98.7°  F.,  and  72  heats,  respec- 
tively, on  the  first  day  of  the  third  preservative  subperiod;  his  body 
weight  was  B7.14  kilograms.  He  recorded  that  he  had  a  general 
feeling  of  weakness,  and  on  the  following  day  his  temperature  rose 
to  99  V..  and  his  pulse  to  75  heats.  On  this  day  he  also  suffered 
from  a  slight  headache  which  continued  during  the  third  day.  The 
temperature  and  pulse,  however,  were  normal  and  remained  so  on 
the  next  day.  though  the  slight  headache  still  persisted.  His  tem- 
perature registered  98.8°  F.,  pulse  (i!)  beats,  and  body  weight  (*»7.(>s 
kilograms  on  the  last  day  of  this  subperiod,  for  which  the  average 
body  weight  was  f>7.h*5  kilograms. 

On  the  first  day  of  the  fourth  preservative  subperiod  Xo.  11  had  a 
tempe  ature  of  99.4  K..  pulse  66  beats,  and  a  body  weight  of  67.04 
kilograms.  He  complained  of  feeling  very  weak  and  of  having 
nausea  after  dinner.  The  administration  of  the  preservative  was 
stopped  at  this  time.  The  following  day  his  temperature  and  pulse 
normal,  hut  he  complained  of  a  weak  and  uncomfortable  feeling 
in  his  stomach.  On  the  third  day  the  pulse  and  temperature  were 
normal,  the  subject  was  feeling  fairly  well  and  had  no  abnormal 
symptoms.  His  temperature  showed  a  slight  increase  on  the  fourth 
day,  hut  his  pulse  was  normal  and  he  felt  well.  On  the  last  day  he 
was  normal  and  had  no  distressing  symptoms.  The  body  weight  on 
this  day  was  <*»7.">I  kilograms,  and  the  average  for  the  last  subp< 
67.13  kilograms,  the  same  as  in  the  previous  subperiod.  The  a\ i 
weight  I"    the  entire  preservative  period  was  c>7.l)<.»  kilograi 

No.  II  was  normal  throughout  the  first  after  subperiod  with  the 
exception  of  bis  temperature  on  the  third  day  which  reached  99  1-'.. 
and  his  pulsewhich  rose  to  81  beats.     He  reported,  however,  that  he 

fell   ver\    well  on  this  day  and  during  the  remainder  of  the  subperiod. 

His  hod\  weight  on  the  last  day  was  66.43  kilograms,  the  average 
weight  for  this  subpe  iod  being  66.63  kilograms. 

On  the  first  da)  of  the  second  after  subperiod  No.  Li's  temperature 
and  pulse  were  normal,  and  the  bod)  weight  66.15  kilograms.  He 
became  nauseated  shortly  aftei  eating  breakfast  and,  vomited  the 
entire  meal.  On  tin4  following  da)  lie  felt  well  again  hut  his  tem- 
perature was  slightly  high,  98.8  F.  His  pulse,  however,  was  normal, 
and  there  were  no  abnormal  symptoms  throughout  the  remainder  <■! 


1082  INFLUENCE    OF   FOOD   PBESEBVATF7ES    ON    HEALTH. 

this  subperiod  which  he  closed  weighing  66.65  kilograms  and  feeling 

well.  The  average  body  weight  for  this  subperiod  was  66.34  kilo- 
grams, and  that  for  the  entire  after  period  66.49  kilograms,  showing 
a  gradual  decrease  throughout  the  period  of  observation. 

The  characteristic  symptoms  for  No.  11  were  slight  inflammation 
in  the  throat,  some  headache,  a  weak  and  distressed  feeling  in  the 
stomach,  a  general  lassitude,  and  nausea  which  occurred  even  after 
the  administration  of  the  preservative  had  stopped. 

No.  12— R.  B.  II. 

No.  12  had  an  attack  of  measles  dining  the  relaxation  period  and 
was  confined  to  his  bed  one  week  and  to  his  room  for  nearly  two 
weeks.  All  symptoms  of  the  disease  had  passed  away  at  the  opening 
of  the  period  of  observation  and  his  physical  condition  had  been 
restored  to  a  perfect  normal. 

On  the  first  day  of  the  fore  period  his  temperature  was  (.)S.4°  F., 
pulse  74  beats,  and  weight  67.55  kilograms.  His  condition  con- 
tinued normal  throughout  this  subperiod  and  when  it  closed  his 
body  weight  was  67.7  kilograms,  the  average  weight  for  the  sub- 
period  being  67.45  kilograms. 

During  the  second  fore  subperiod  the  temperature  and  pulse  con- 
tinued normal  with  slight  variations  from  day  to  day.  the  body 
weight  for  the  last  day  being  07.7  kilograms  and  his  average  body 
weight  67. 76  kilograms,  thus  making  the  average  for  the  entire  fore 
period  67.61  kilograms. 

No.  12  entered  the  preservative  period  with  a  temperature  of  98.2° 
V.,  pulse  7'')  beats,  and  body  weight  67.95  kilograms.  His  appetite 
was  noted  as  being  very  "keen.*'  The  temperature  and  pulse 
remained  normal  during  the  follow  ing  days,  and  the  subject  reported 
that  he  felt  all  right.  rFhe  body  weight  on  the  last  day  of  the  first 
subperiod  was  67.85  kilograms  and  the  average  for  the  subperiod 
iis.nl  kilograms. 

On  the  first  day  of  the  second  preservative  subperiod  the  tem- 
perature and  pulse  were  normal  and  the  body  weight  67.8  kilograms. 
The   subject     reported    that    he    felt    well    and    that    his    appetite    was 

good.  The  following  day  n  subnormal  temperature  was  noted,  the 
pulse   remained    normal,   and    the  subject    complained   that    he   felt 

Somewhat  fatigued,  hut  he  .still  had  a  good  appetite.  lie  was  nor- 
mal again  on  the  following  three  days  and  closed  the  second  sub- 
period  with  a  body  weight  of  68.3  kilograms,  the  average  weight  for 
the  subperiod  being  68.32  kilograms. 

On  the  lust  day  <>f  the  third  preservative  subperiod  No.  L2's  tem- 
perature an<l  pulse  were  98.6°  F.,  and  76  heats,  respectively,  his 
bod}  \\ci-_rhi  being  68.4  kilograms,     lie  reported  that  he  had  a  heavy 

and  depressed  feeling  in  his  stomach,  and  on  the  following  dav  expe- 
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rienced  a  decided  loss  of  appetite  bo  that  he  did  not  cat  his  ration 
with  the  usual  enjoyment.  Moreover,  he  felt  very  tired,  although 
he  had  not  taken  an  undue  amount  of  exercise.  Bis  temperature 
and  pulse  were  normal  and  remained  so  on  the  following  day,  but 

the  gradual  loss  of  appetite  continued.  On  the  fourth  day  the  sub- 
ject's temperature  and  pulse  were  normal  but  he  reported  that  he 
had  a  headache  and  did  not  rest  well  during  the  night,  also  that  he 
had  some  pain  in  his  stomach  and  felt  generally  uncomfortable. 
Temperature  and  pulse  were  normal  on  the  last  day  of  the  third 
subperiod  and  the  body  weight  68.2  kilograms:  but  on  the  evening 
of  this  day  No.  12  reported  that  he  felt  quite  sick,  having  had  a 
severe  pain  in  his  stomach  all  day  accompanied  by  headache,  and 
pains  in  the  region  of  the  kidneys.  His  average  weight  for  the  third 
subperiod,  however,  was  68.42  kilograms,  showing  a  gradual  Increase. 

In  the  fourth  preservative  subperiod  No.  12  did  not  receive  any 
preservative.  His  temperature  and  pulse  were  normal  on  the  first 
day  and  the  body  weight  68.2  kilograms,  but  he  complained  of  some 
pain  in  the  stomach.  On  the  following  day  he  .still  showed  a  normal 
temperature  and  pulse,  and  reported  that  his  appetite  was  returning 
but  that  he  had  experienced  a  sensation  of  weakness  for  a  few  hours 
during  the  morning.  On  the  third  day  the  temperature  and  pulse 
were  normal,  but  a  loss  of  appetite  was  noted.  A  "tired  feeling.*' 
continuing  throughout  the  fourth  day.  was  reported  and  the  subject 
said  that  he  no  longer  relished  his  meals.  The  temperature  and 
pulse  were  normal  on  the  last  day  of  this  subperiod  and  the  body 
weight  was  68.3  kilograms.  No.  12  reported  that  he  felt  very  well 
during  this  day  and  that  his  appetite  was  somewhat  improved.  The 
average  weight  for  this  subperiod  was  68.18  kilograms,  that  for  the 
entire  preservative  period  68.23  kilograms,  showing  a  gain  of  0.62 
kilogram  a-  compared  with  the  average  of  the  fore  period. 

Throughout  the  first  after  subperiod,  No.  I2's  temperature  and 
pulse  were  normal  with  slight  variations  from  day  to  day.  He 
reported  himself  ;i-  feeling  well,  but  on  one  occasion  noted  that  his 
appetite  was  -till  somewhat  bekw  normal:  otherwise,  he  was  in  good 

condition.      The  body  weight  on  the  la-!   da\    was  68.3  kilograms,  the 

average  weigh!  for  this  subperiod  being  68.23  kilograms. 

The  t  ei 1 1 pe rat  u re  on  t  he  first   four  days  of  t  he  second  after  subperiod 

was  somewhat  subnormal,  pulse  normal.  On  the  second  da\  the 
subject  reported  thai  be  was  nauseated,  although  be  did  not  vomit, 
and  felt  weak.  Bui  on  the  following  daj  be  fell  well  again  and 
closed  the  observation  with  a  tempera!  ore  of  98.4  F.,  pulse  74  heat-. 
and  a  bod}  weight  of  68.25  kilograms.  The  weight  for  this  subperiod 
averaged  68.1  kilograms  and  that  for  the  entire  after  period  68  17 
kilograms. 
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A  summary  of  the  symptoms  of  No.  12  shows  a  most  striking  loss 

of  appetite,  although  his  ration  at  the  beginning  was  eaten  with  a 
relish.  Headache,  slight  irritation  and  pains  in  the  stomach,  and  a 
nauseated  feeling  on  one  occasion  near  the  end  of  the  after  period  are 
also  recorded. 

CONCLUSIONS. 

These  data  show  that  the  preservatives  in  the  quantities  adminis- 
tered produced  marked  symptoms  of  discomfort  and  positive  malaise 
in  the  majority  of  cases.  The  most  common  symptoms  are  nausea 
and  headache,  which  occurred  in  nine  and  eight  cases,  respectively, 
the  nausea  producing  vomiting  in  only  three  cases.  Seven  of  the 
subjects  complained  of  weakness  and  burning  and  irritating  sensa- 
tions in  the  esophagus.  Symptoms  of  hunger  and  indigestion 
occurred  in  three  and  five  cases,  respectively.  It  is  thus  seen  that 
there  was  a  marked  effect  under  the  administration  of  the  preserva- 
tive to  produce  headache  and  nausea,  accompanied  by  lassitude. 

BODY  WEIGHTS. 
VARIATIONS  IN  BODY  WEIGHTS. 

The  data  showing  the  variations  in  body  weight  are  given  in  Table 
Y.  and  in  graphic  form  in  figures  1  and  2. 

The  platted  figures  represent  all  the  weight  data  irrespective  of 
variations  in  administration  of  the  preservative. 

The  data  show  a  loss  in  the  preservative  period  in  nine  cases  and  a 
gain  in  one  case  (No.  12).  Iu  only  two  cases,  Nos.  1  and  10,  is  there 
any  appreciable  gain  in  the  after  period  over  the  preservative  period, 

an<l  these  gains  ;ire  very  slight.  Ill  the  case  of  Xo.  1  the  chart  shows 
a  very  great  loss  of  weight  during  the  preservative  period,  and  this 
loss  i-  continued,  though  it)  a  less  degree,  in  the  after  period.  Xo.  2 
experienced  a  slight  loss  of  weight  during  the  preservative  period  and 
an  increased  loss  during  the  after  period.  The  chart  of  Xo.  :;  show-  a 
\<t\  slight  loss  of  weight  during  the  preservative  period,  followed  by 
another  slight  loss  of  weight  in  the  after  period.  The  data  I'd-  No.  I 
show  a  slight  loss  of  weight  during  the  preservative  period  and  a  very 
slight  gain  during  the  after  period.  Xo.  5  suffered  a  marked  loss  of 
weight  in  the  preservative  period  and  a  slight  loss  in  the  after  period. 
No.  6  shows  a  notable  loss  of  weight  iii  the  preservative  period  and 

almost  a-  much  in  the  after  period.  Xo.  7  experienced  a  consider- 
able loss  of  weight  in  the  preservative  period  and  a  slight  loss  in  the 
after  period.  Xo.  8  shows  a  marked  loss  of  weight  in  t  he  preserva- 
tive period  and  another  loss  equally  great  in  the  after  period.  Xo.  9 
i-  probably  the  only  member  of  the  table  whose  weight  is  not  per- 
ceptibly affected  during  the  preservative  period,     lucre  is,  however, 
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a  very  slight  loss  of  weight  in  the  after  period.  Xo.  10  shows  quit o  a 
loss  of  weight  in  the  preservative  period  and  a  larger  gain  in  the  after 
period,  so  that  his  weight  at  the  end  of  the  observation  is  greater  than 
at  the  beginning.  Xo.  11  suffered  a  notable  loss  of  weight  in  the  pre- 
servative period  and  a  still  greater  loss  in  the  after  period.  Xo.  12 
shows  a  marked  gain  in  weight  in  the  preservative  period,  and  his 
weight  during  the  after  period  remains  the  same  as  in  the  preservative 
period. 
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fore  perioo  preservative  period  after  period 

\  verage  body  wei|  es  VIII,  Nos.  10  to  12  and  auromartea. 

The  charts  show  a  loss  throughout  the  observation  in  nine  oases 
and  a  gain  in  one  case,  while  in  two  Nos.   I  and  10,  there  is  a 

loss  in  the  preservative  period  and  a  gain  in  the  after  period. 

Combining  the  data  for  Nos.  I,  2,  l,  5,  and  6,  who  received  ben- 
zoic acid,  ii  Is  seen  iliai  the  average  loss  of  weight  during  the  pre- 
servative period  is  about  balf  a  kilogram  and  the  loss  during  the 
after  period  an  additional  0.4  of  a  kilogram.  The  average  weights  of 
No    7  to  l_',  who  received  sodium  benzoate.  sho\t  a  l<»^>  of  weight  of 
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about  0.3  kilogram  during  the  preservative  period  and  an  additional 
loss  of  about  the  same  magnitude  during  the  after  period.  The  gen- 
eral effect  upon  the  weight  of  the  body  appears  to  be  more  marked 
in  the  ease  of  benzoic  acid  than  in  the  case  of  -odium  benzoate, 
though  the  effect  is  to  decrease  the  weight  in  both  cases.  The  gen- 
eral average,  omitting  No.  3  on  account  of  imperfection-  in  the  obser- 
vations, shows  for  the  eleven  men  a  notable  loss  of  weight  during 
the  preservative  period  and  an  additional  loss,  of  about  the  same 
magnitude,  in  the  after  period.  The  general  conclusion,  therefore. 
to  be  drawn  from  these  observations  is  that  the  administration  of 
benzoic  acid  as  such  or  as  -odium  benzoate,  in  the  quantities  men- 
tioned, tends  to  produce  a  condition  of  the  system  which  causes  a 
Loss  in  the  weight  of  the  body;  thai  is,  the  activities  of  a  katabolic 
nature,  destroying  and  excreting  tissue,  are  greater  than  those  of  an 
anabolic  nature,  absorbing  and  building  up  tissue.  This  effect  does 
not  cease  immediately  upon  the  withdrawal  of  the  preservative,  but 
is  continued  in  the  majority  of  cases  to  a  greater  or  less  extent 
throughout  t  he  after  period. 

RATIO  OF  FOOD  WEIGHT  TO  BODY  WEIGHT. 

In  Table  V  are  found  the  data  relating  to  the  quantity  of  food  con- 
sumed by  each  individual  and  the  ratio  of  the  weight  of  the  food 
consumed  to  the  weight  of  the  body.  The  average  weight  of  No.  1 
for  the  fore  period  i-  7n.77  kilograms  and  the  average  weight  of  the 
moist  food  consumed  i-  2,388  grams,  equivalent  to  vah\  grams  of  dry 
substance.  The  weight  of  the  (\v\  food  consumed  i-  0.86  per  cent 
of  the  body  weight.  In  the  preservative  period  there  was  a  loss  of 
weight  of  about  1  kilogram,  the  quantity  of  moist  food  consumed 
being slightl)  increased  and  that  of  dry  food  slightly  decreased.  The 
ratio  of  the  weight  of  <\v\  food  to  the  body  weight  is  practically  the 
same  as  t  hat  of  t  he  fore  period.  In  t  he  after  period  there  is  a  Further 
loss  of  weight  and  a  smaller  quantity  of  on  food  is  consumed, 
amounting  to  0.82  per  cent  of  the  weight  of  the  body, 

No.  2  weighs  about  the  same  a-  No.  l  hut  consumes  a  slightly 
r  quantity  of  food,  the  amount  of  dry  food  consumed  in  the  fore 
period  being  0.93  per  cent  of  the  body  weight,  in  the  preservative 
period  0.93  per  cent,  and  iii  the  after  period  0.91  per  cent.  The 
quantity  oi  dry  food  consumed  remains  almost  constant  during  the 
tluec  period-.,  being  659  grams  in  the  Fore  period.  651  grams  in  the 
ervative  period,  and  634  grams  in  the  after  period.  There  was 
a  progressive  loss  of  weight  during  the  experiment,  decreasing  Prom 
7o .51  kilograms  in  the  fore  period  to  70.06  in  the  preservative  period, 
and  69.37  kilograms  in  the  after  period. 

No.  :;  weighed  Qotabl)  less  than  Nov.  i  and  2  and  ate.  proportion 

ately.  a  larger  quantity   of  f |,  the  amount  ^(  drj   food  consumed 

being  i  .oi  pel-  cent  of  the  bodj  weight  in  the  fore  period,  0.96  per  cent 
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in  the  preservative  period,  and  1.04  per  cent  in  the  after  period. 
There  was  a  progressive  loss  of  weight  during  the  observation.  The 
quantity  of  dry  food  consumed  was  reasonably  constant,  though 
somewhat  less  in  the  preservative  period,  the  quantities  being  648 
grams,  613  grams,  and  666  grams  for  the  three  periods,  respectively. 
There  is  a  continued  loss  <>]'  weight  in  the  after  period,  although  the 
quantity  of  dry  food  was  notably  increased. 

No.  4  was  still  lighter  in  weight  than  No.  3,  hut  ate  about  the  same 
quantity  of  food  in  proportion  to  the  weight  of  his  body  as  No.  2. 
The  weight  of  dry  food  is  0.90.  O.SS.  and  0.89  per  cent  of  the  weight  of 
the  body  for  the  three  periods,  respectively.  The  quantities  of  dry 
food  eaten  in  the  three  periods  are  almost  identical.  There  is  a  slight 
of  weight  noticed  in  the  preservative  period  and  a  very  slight  gain 
over  the  preservative  period  in  the  after  period. 

No.  5  is  a  smaller  man  than  any  of  the  preceding  subjects,  weighing 
only  51.39  kilograms,  but  eats  practically  the  same  quantity  of  food 
in  proportion  to  the  weight  of  his  body,  the  weight  of  the  dry  food 
being  0.1)4,  0.96,  and  0.98  per  cent  of  the  weight  of  the  body  for  the 
three  periods,  respectively.  There  is  a  progressive  loss  of  weight  dur- 
ing the  observation.  The  quantity  of  dry  food  remains  almost  the 
same,  though  it  is  slightly  greater  in  the  preservative  and  after 
periods  than  in  the  fore  period. 

No.  (>  weighs  almost  00  kilograms  at  the  beginning  of  the  experi- 
ment and  loses  weight  progressively  throughout  the  period  of  obser- 
vation. The  weight  of  the  dry  food  consumed  is  0.97,  0.95,  and  0.98 
per  cent  of  the  weight  of  the  body  for  the  three  periods,  respectively. 

In  the  case  ^\'  No.  7,  the  weight  of  dry  food  is  0.74,  0.72,  and  o.iil 
per  cent  of  the  body  weight  for  the  three  periods.  In  tin-  case  there 
was  again  ;i  progressive  decrease  in  the  weight  of  the  body,  and  the 
quantity  of  dry  food  consumed  also  decreased,  especially  in  the  after 
period,  rin1  loss  of  weight,  therefore,  may  be  in  this  case  justly 
;it t ribnted  to  the  decrease  in  the  quantity  of  food. 

No.  s,  although  ;i  much  smaller  subject,  ate  more  food  than  No.  7, 
the  percentage  of  dry  food  as  compared  with  the  body  weight  being 
o.oi,  o.oi,  and  0.96,  respectively.  In  this  case  also  there  was  a 
decrease  in  weight  which  can  hardly  be  due  to  a  decrease  in  the  quan- 
tity of  food,  the  amounts  eaten  being  pract  ically  the  same  in  the  fore 
;nid  after  periods  and  only  slightly  less  in  the  preservative  period. 

In  the  case  of  No.  o,  the  weight  of  the  dry  food  is  o.si.  0.82,  and 
0.82  |>ei-  cent  of  the  body  weight  in  the  three  periods,  respectively. 
The  hod\  weight  in  the  Out  period  is  practically  the  same  as  in  the 
preservative  period,  and  there  is  a  slight  loss  in  the  after  period.  The 
quantity  of  dr\  food  consumed  i*>  slightl}  greater  in  the  lore  period 
than  in  the  preservative  or  after  period.  Little  effect  is  noticed  on 
the  part  of  the  preservative  to  disturb  the  ratio  in  this  ease.     The 

data  for  No.   10  >ho\\    that   he  \\a>  llie  heart  ie>l  eater  in  proportion  to 
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his  weight  of  all  the  members  of  the  table,  with  the  exception  perhaps 
of  No.   12.     The  percentages  are  1.03,  0.96,  and  0.98,  respectively. 

The  quantity  of  dry  food  consumed  is  notably  less  in  the  preservative 
period,  and  somewhat  less  in  the  after  period,  than  in  the  fore  period. 
There  is  a  slight  loss  of  weight  in  the  preservative  period,  which  is 
more  than  regained  in  the  after  period,  although  the  quantity  <>!'  food 
consumed  is  not  so  great  as  in  the  fore  period.  There  is,  therefore, 
practically  no  effect  produced  in  this  case  by  the  preservative  on  the 
relation  between  the  weight  of  the  body  and  the  weight  of  the  dry 
food  consumed. 

In  the  case  of  No.  11,  the  weight  of  dry  food  is  0.94,  ().!)."),  and  0.96 
per  cent  of  the  body  weight  in  the  three  periods,  respectively.  The 
quantity  of  dry  food  consumed  in  the  fore  period  and  the  preservative 
period  is  almost  identical,  while  the  quantity  consumed  in  the  after 
period  is  larger  than  in  either.  There  is  again  a  progressive  loss  of 
weight  which  is  more  marked  in  this  case,  since  the  quantity  of  food 
consumed  is  increased  toward  the  end  of  the  observations  rather  than 
diminished. 

No.  1_}  is  also  a  very  hearty  eater,  as  shown  by  the  relation,  of  body 
weight  to  the  weight  of  the  dry  food  consumed,  this  percentage  being 
1.02,  0.98,  and  0.94,  respectively.  Slightly  less  food  is  consumed  in 
the  preservative  period  than  in  the  fore  period  and  much  less  in  the 
alter  period,  notwithstanding  which  there  was  a  gain  in  weight  in  the 
preservative  period  and  only  a  slight  decrease  in  the  after  period,  the 
final  weight   being  higher  than  that  of  the  fore  period. 

The  data  for  \'os.  1  and  I  may  be  summarized  for  the  cut  ire  period  of 

observation.  There  i- ;»  progressive  decrease  in  weight  which  can  be 
accounted  for  only  in  a  very  small  degree  by  the  differences  in  food. 
There  is  I",  grams  less  food  consumed  daily  in  the  preservative  period 
than  in  the  fore  period,  but  the  loss  in  weight  is  640  grams.  In  the 
after  period  there  is  an  additional  loss  of  weight  of  ISO  grams,  only  10 
grams  of  which  can  be  ascribed  to  the  decreased  quantity  of  food. 
The  variations  in  weight  of  dry  food  compared  with  body  weight  are 
expressed  by  0.87,  0.86,  and  0.85  per  cent  for  the  three  periods, 
respect  ivelj  . 

A  summary  for  Nos.  1 .  2,  1,5,  and  o  ls  made  for  the  whole  of  the  fore 
period,  lor  three  <»l  the  preservative  periods,  and  the  whole  of  the 
after  period.     This  also  shows  a  :  >f  weight  with  a  ven 

slight  decrease  in  the  amount  of  di\  food  consumed  daily,  amounting 
to  5  grams  in  t he  preservative  period  and  I o  grams  in  the  after  period. 
'Idie  weights  for  dry  foods  are  0.92, 0.91,  and  0.91  per  cent  of  the  bodj 
weight  for  the  three  periods,  respectively. 

A  complete  summary  for  Nos.  7  to  12,  inclusive,  i>  made  lor  the 
entire  observation  period,  with  the  exception  of  the  fourth  preserva- 
tive subperiod.     There  \s  hlmhi  shown  a  progressive  loss  of  weight 
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attended  by  a  very  slight  decrease  in  the  daily  food  consumed  of  8 
grams  in  the  preservative  period  and  25  grams  in  the  after  period. 
The  ratios  are  0.92,  0.91,  and  0.88,  respectively.  They  also  show 
that  the  quantity  of  dry  food  consumed  by  the  men  composing  this 
table  is  slightly  less  than  1  per  cent  of  the  weight  of  the  body. 

Omitting  No.  3  (on  account  of  incomplete  data),  a  summary  for  all 
the  members  of  the  table  may  be  made  lor  the  entire  observation  with 
the  exception  of  the  fourth  preservative  subperiod.  This  summary 
shows  the  progressive  decrease  in  weight,  amounting  to  about  0.75 
kilogram  if  the  averages  for  the  fore  and  after  periods  be  compared. 
The  amount  of  dry  food  consumed  daily  is  7  grams  less  in  the  preserva- 
tive period,  and  21  grams  less  in  the  after  period  than  in  the  fore 
period.  The  relations  of  food  weight  to  body  weight  are  expressed 
by  0.92,  0.91,  and  0.89  per  cent  for  the  three  periods,  respectively. 

Table  V. — Amount  of  moist  and  dry  foot!  consumed,  expressed  as  percentage  <>/  body 

at  ii/ hi.  Series  \'  1 1 1 . 

[Averages  are  per  day.] 


No.  1. 

No.  2. 

Period. 

Body 
weight. 

Weight  of 
food. 

Average 

daily  ratio  of 

food  weight 

to  body 

weight. 

Body 
weight. 

Weight  of 
foo  1. 

Average 

daily  ratio  of 
food  weight 

to  body 

weight. 

Moist. 

Dry. 

Moist. 

Dry. 

Dry. 

Dry. 

i'on  pi  riod. 
First  Bubperiod: 

Total 

Kilos. 
355.10 
71.02 

70.51 

Cm  ins. 
11,815 

12.(Mi7 
2,413 

(1  rums. 

2,980 

596 

3,076 
615 

Perct. 
3.33 

Pi  ret. 
0.84 

Kilos. 
352.85 

drams. 
16.354 

drums. 
3,255 

651 

Perct.  Pent. 
0.92 

Average 

Second  subperiod : 

Total 

Average 

70.57      3,271 

352.28     16,153 

70.46       3,231 

:j.42 



.87 



.96 

Entire  fore  period: 

Total 

707.65 

7U.77 

23,882 

l'.:;ss 

6,056 
606 

A.M 

.86 

705.13     :)2..-)<)7 
7(>.")1       3,251 

659 

t  i.i          .93 

Average 





period. 

First  lubperiod: 
Total         

351.05 
70.21 

351.50 

12,316 

2.957 

3.51 

M 

351.77      i 
70.35       3,188 

351.05     i' 
70.21 

:{.-)0.:;s     16,797 

7U. us 
347.92      I7.7.-.7 

3,294 
660 

:t.  165 

04 

Average 

Second  Bubperiod 
Total 

J.  (63          591 
11.576       2.953 

3.29 

.84 

i  si          .03 

Average 

Third  Mil-period: 
Total 

Average 

Fourth  Bubperiod: 

Total 

Average 

7<i.:'.<)      2,315 

:;  »:..'.«>     12,109 
'.'.vis       2,422 

346.60     12,  tnt 
2,481 

591 
2,976 

3.50 

s| 

.94 

5.10          .91 

Entire  preservative 
period: 

Total 

■  rage 

1,395  it:,     is.  in:, 

11,794 
Ron 

.    i. 

l.  W1.12 

13,018 

i,:,i 

.93 

\  iii  r  period. 

ubperiod: 
Total 

:;t»,  •,:,     II.. ■(21 
2,264 

07     10,782 

69  ii       '-'.  L68 

572 

r.33     17,448 

346  ii      i 

.;.  I  16 

Avei 
Second    ubp  riod 
Total. 

|g« 

3.11 

.SI 

i    ,i           91 



Entire  after  period: 
Total 



2,210 

3,318 

i  n       .01 

1 
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Tabu:   V. 


Amount  of  moist  and  dry  food  consumed,  expressed  as  percentagi   of  body 
weight,  Series  \'III  -Continued. 

[Averages  are  per  day.] 


No.  3. 

atio  of 
veight 
odj 
ght. 

No.  4. 

Period . 

Body 

weight. 

Weight  of 

food. 

Ave 

daily  l 

food  \ 

to  1 

wei 

Body 

weight. 

Weight  of 
food. 

Average 

daily  ratio  oi 

food  weight 

to  body 

weight. 

Moist. 

Di    . 

Grams. 

3,225 

645 

3,257 
651 

Dry. 

Dry. 

Moist. 

Dry. 

Fore  period. 
I  irsl  buI  i><  nod 

Total 

Kilos. 
320.65 
64  13 

dm  ins. 
13,808 

■>   7i,'> 

Perct. 
4.31 

Perct 

l.in 

294.47 

dm  ins. 
11,151 
2,230 

11,010 
2,202 

0  ruins. 

2,654 

531 

516 

Perct. 
3.79 

Perct. 
0.90 

Second  subperiod: 
Total 

321.62     13,816 
64.32       2,763 

4.30 

L. 

3.80 

.89 

Average 

Entire  fore  period: 
Total 

642.27     27,624 
64.23 

648 

4.30 

1.01 

58.41 

22,161 
2,216 

5,232 

3.79 

.90 

Average 

Preservative  'period. 
Firsl  Bubperiod: 

Total 

Average 

Second  subperiod: 
Total 

323.20 

64.04 

323.10 

13,821 

•-',71,-4 

15.269 

3,300 

3,301 

2   183 
197 

3,183 

4.28 

L.02 

290.10 
58.02 

291.31 

290.85 
58.17 

290.50 
58.10 

12,130 

■_'.  126 

10,885 

.'.177 

11,560 

■2.M2 

1 1 .  .577 
2,275 

2,610 

514 

519 

2,515 
503 

4.18 

.90 

4.73 

1.02 

3.74 

.Vn 

Average 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total 

64.62       3,054 

316.60     12,889 
63.32       2,580 

317.90     15,206 
3,041 

4.07 

.7s 

3.97 

.89 

4.78 

1.00 

.87 

average 

Entire  i 
I><  riod: 
Total 

64  hi 

57,195 

2     M.ll 

12,267 
613 

4.47 

.96 

1,162.76 

58. 1  l 

10,290 
514 

.88 

After  period. 

First  subperiod: 

Total 

319.75 
317.92 

15,136 

672 

4.73 

1.05 

291.10 

58. 1 1 

10,837 
2, 167 

10,865 
2,173 

:,\-2 

3.72 

.88 

Average 

Second  Bubperiod: 
Total 

4.67 

1.04 

rage 

Entire  after  period 

Total 

29,971 

1.04 

581.65 

21,702 
2,170 

5,175 
518 

average 
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Table  V. — Amount  of  moist  <m<l  dry  food  consumed,  expressed  as  percentage  of  body 
weight,  Series  VIII    Continued; 

[Averages  are  per  da  jr.] 


No.  5. 

No.  6. 

Period. 

Body 

weight. 

Weight  of 
food 

Average 

daily  ratio  of 

food  weight 

to  body 

weight. 

Body 

weight. 

Average 

Weio-htof         daily  ratio  of 
food                '<M>d  weight 
rooa-                to  body 

weight. 

Moist. 

Dry. 

Moist.    Dry. 

Moist.       Dry.      Moist. 

Pry. 

Fore  period. 

Fir-^t  subperiod: 
Total 

Kilos. 
267.  so 

Grams, 
in.  &» 

Crams. 
■>  .:<ii3 

Perct. 
4.10 

Perct. 
0.92 

Kilos. 
298  01 

Crams.   Crams.  Perct. 
12.38fl        2.88(1        4.  Hi 

Perct 
0.97 

Average 

Second  subperiod: 
Total 

51.56       2,112           173 

256.13      11.027       2,486 
51.23       2,205          497 

59  60        •'.477            f»7fi 

4.31 

.97 

13.776  ,     2.888 
2,765           .",7s 

L65 

.97 

■  rage 

Entire  fore  period: 
Total 

513.93 
51.39 

21,585       1,849 
2,159          485 

4.  20         .  94 

594.  33 
59.43 

4.  -;o 

.97 

Average 

Preservativi  period. 
First  Bubperiod: 

Total 

577 

10.493 

2.451         4.11 

.90 

296.  22 

13.339 

2,767 

2.6!  »7            563 

i.  SO 

.99 

51.08 
50.97 

2,099          490 

59.  24 

295.  64 

59.  1 1 

Second  sul, period: 
Total 

11,424       2,505 
2.285           501 

4.48 

.98 

4.  56 

.94 

Average 

Third  BUDperiod: 
Total 

93     11,518 
50.59       2.304 

251.39      11.004 

2,435 
2.397 

4.55 

.'.ii, 

13.727 

549 
2,696 

l  69 

.94 

Average 

Fourth  Bubperiod: 

Total 

138 

.  95 

292. 00     I 

58.  40 

l.    ii 

.  92 

Average 

201           179 

Entire  preservative 
period: 
Total 

Average 

1,014.57 

44.439       9,788 
2.222            -IN') 

i  ■  - 

.  96 

1, 17a  68     53,407 

2.1,70 

11.143 

.-,.-,7 

I  54 

A/trr  period. 
ubperiod: 

Total 

261.64 

11.414 

4.64 

.  98 

68  17 

L2.648 
2,467 

2,814 

.  96 

Average 

Second  Bubperiod: 
'i  ota] 

492 

252.81      11.567       2.495 

I.  57 

.  98 

Average 

50.  56 

2,311           199 

• 

Entire  after  period: 

Total 

504   15 
50  15 

22,971 
2  297 

584  --,7 

'.  198 

.  98 

■  rage 



"  Dallj  average  added  in  order  to  complete  record. 
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Table  V. — Amount  of  moist  and  dry  food  c&nsumed,  expressed  as  'percentage  of  body 

:h.i .  sui(s  VIII    < Jontinued. 

[Averages  are  per  day.] 


No.  7. 

Period. 

Body 

weight. 

Weight  of 
food. 

Ave' 

daily  ratio  of 

■  eight 

to  body 

weight. 

Body 

weight. 

Weight  of 

fool. 

Average 

daily  ratio  of 

food  weight 

to  body 

weight. 

Moist,  j    Dry. 

Dry. 

Moist. 

Dry. 

Moist.    Dry. 

Fore  period. 

First  subperiod: 
Total 

KilOS.       Cm  ins.   Cm  ins. 
70. 10       2.170           S06 

Perct. 

(1.72 

Kilos.      G  mws. 
307.93     16,091 
6L59 

305.41      1 
61.08 

G  mms. 
569 

Perct.  Pt  r ,  t. 
5  23        0  9  ! 

Average 

Second  subperiod: 
Total 

350.10     li 
70.02       2,193 

3.13 



Average 

Entire  lore  period: 
Total 

700.91     21,813       5,202 

70.00       2.181           520 

3.11 

.74 

613.34     .' 

3.510 

•i4 

Average 

Pn  8*  rvotivt  period. 

ibperiod: 
Total 

349.00 

10.003 

518 

'.t.l't 

3.06 

.71 

303.70      ; 
304. 55       - 

6a  9i 

301.  Ml       1 

2  820 
564 

2.  sin 

5  42 

Average 

2,139 
349.20      11,312 

:  subperiod: 
Total 

.74 

a i erage 

Third  subperiod: 

Total 

09.49 

lo  875 

3.13 

.7:» 



1 

Average 

2,175          524 

in  B51 

Kourth  Bubperiod: 

Total 

3.13 

5.41            .93 

Average 

2.170 

Entire  preservative 
period : 

Total 

Average 

43,731 
2,187 

198 

:;.  1 1 

.72 

1.210.75 
60. 54 

r  /,<  riotl. 
First  Bubperiod: 

Ml 

B0.  17 

11.072 

3.19 

:;  126 

581 

Average 

2,214           177 

Second  Bubperiod: 
Total 

Average 

1.766 

415 

.60 

.-,  To 

Entire  after  period: 

lo|:l| 

19  901 

l  990 

146 

...I 

Average 
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Table  V. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentagt  < 
weight,  Series   VIII — Continued. 

[Averages  are  per  day.] 


No.  9. 

No.  10. 

Period. 

! 

Body 

weight. 

Weight  of 

food. 

Average 

daily  ratio  of 

food  weight 

to  body 

weight. 

Body 

weight. 

Weight  of 

food. 

Ave 
daily  ratio  of 
food  Weight 

to  body 

weight. 

Moist.      Dry.      Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Fore  period. 

First  Bubperiod: 

Total 

Average 

;  Bubperiod: 
Total 

Kilos.     Grams.  Grains. 

308.90      11,371       2,615 

61.79       -'.-'74          523 

Perot. 

• 

Pcrct. 

II    v.", 

Kilos. 
282.  45 

drams. 
1 1 .  .".44 

12,196 

2.4ay 

Grams. 
3,018 

Per  d. 

1  07 

Per  d. 

0.99 

10     11,422       2,506 
61.78       2,284          519 

3.70 

.84 

1.07 

Average 

Entire  fore  period: 
Total 

617.86     22,793       5,211       3.60 

.84 

566.  10 

56  ''1 

23,740 
2,374 

4.19 

1.03 

Average 

61.79       2,279          521 

•period. 

First  Mil 'period: 

Total 

309.04 
61.81 

61.77 

61.73 

1 1 . 828 
2,366 

1  1 ,  47:', 

2,566 

513 

2.536 

3  83 

.83 

282.05 

56.  41 

282.  67 

I'M  30 
276  48 

11,406 
2,281 

11,766 
2,353 

11,359 
2,272 

10,765 
2,153 

2,803 

5(31 

2,844 

529 
2,446 

lso 

104 

.99 

Average 

Second  subperiod: 
Total 

3.71 

.82 

4.10 

1.01. 

Average 

2,295          :.n7 

11,849       2,502 
2,370          500 

Third  Bubperiod: 
Total 

.81 

4  04 

.94 

Fourth  Bubperiod: 
Total 

.88 

First,   second,  and 
third  Bubperiods: 
Total 

1,1.77 

35  150       7  (.04 

s_> 



H  n  t  i  r-.  ■  preservative 
period: 
Total      

1,122  50 

10,740 

4.04 

.96 



56.13       2,265 

A  fur  period. 

ubperiod: 
Total 

306. 95 
61  39 

307.  32 
61    16 

12,084       2,547 

_'.  117 

3.  94 

285   1- 
57  'is 

11,658 
11,382 

2,717 

4.12 

1.01 

Average 

Second  Bubperiod: 

Total 

100 

.81 

.95 

Average 

Entire  after  period: 
Total 

614  27 
61    13 

5,049 
505 

i  08 

08 

Average. . . 
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Table  V. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentage  of  body 
weight,  Sei  ies  VIII    I  Continued. 

[Averages  are  per  day.] 


> 

'o.  11. 

12. 

Period. 

Body 

weight. 

Weight  of 
food. 

Average 

daily  ratio  of 

food  weight 

to  body 

weight. 

Dry. 

Body 

weight. 

Weight  of 

Ave' 

daily  i.  • 
food  weight 

weight. 

Moist.      Dry. 

Moi.st.      Dry. 

Moist. 

Dry. 

Fore  period. 

First  Bubperiod: 
i  otal 

Kilos. 

340.  61 
68.12 

(im  ui.<.   drains. 
15,501 

3,100          618 

3,295 

3,041 

Perct. 
4.55 

Perct. 

0.  91 

Kilos. 

1,7.4.-. 

338.82 
67.  76 

drains,   drams. 

14,14s 

701 

Percf. 
4.00 

Perct. 
LOO 

Average 

.  Bubperiod: 
Total 

rage 

4  48 

97 

4.18 

1.03 

Entire  fore  period: 

Total 

Average 

68.03 

311,7(17 
3,071 

4.51 

.'..4 

27,640 

38 

i  09 

1.02 

Preserrutii  <  pi  raid. 
Firsl  Bubperiod: 

Total 

67.28 
67.  L3 
67.  13 

14,531       3.319 

l  30 

340.  05 
68  01 

341.58 

13.981 

3.432 

1.03 

Average 

Second  Bubperiod: 
Total 

15,266 

16,022 
3,204 

15,940 

3,201 
640 

3,263 
2,948 

.  95 

4.00 

1.00 

Average 

Third  subperiod: 

Total 

342.  in     li. 

3,1D4 
68  L8       2,814          621 

1  77 

Average 

Fourth  Bubperiod: 
Total 

4  77, 

38 

4  13 

.91 

Average 

Entire  preservative 
period: 

Total 

Average 

12,731 

1,364.63     57,154 

13,351 

- 

4  19 

Af<  r  period. 

ubperiod: 
Total 

\\efage 

1 

■ 

15,357 

3,(i71 

1  L286 

661 

341.15     i 

RS2 

Second  Bubperiod: 

Potal 

Average 

4  31 

■>- 

50     12,922       3,144 

68  I"       -'     •  • 

Entire  after  period: 

Total 

681  l 
68  17 
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Table  V. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentagi  < /'  botfy 

s  VIII  -Continued. 


SUMMARIES 
[  Averages  are  per  man  per  day.] 


Nos.  l  and  4.                                       \  «.  i.  2,  4. :..  and  6. 

Period. 

Body 
weight. 

Weight  of 

food. 

Ave 
<i-uh  rate  of 
food  weigh  1 

to  body 

weight. 

Weight  of 
Body              fo°d. 
weight. 

Average 

daily  ratio  of 

food  weight 

to  bo  ly 

weight. 

Moist. 

Dry. 

Moist.    Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

For>   pt  riod. 

I'irst  Bubperiod: 
Total 

Kilos. 

Cm  ms. 
22  Qfifi 

Cm  ins. 
:.  634 

Perct.  Fir <t. 
3.54       0.87 

Kilos. 

1  558  23 

Crams. 
ti>    >(i4 

Cm  ins. 
14    139 

Perct. 

4  00 

Perct. 

o  9] 

Average 

64.96       2,297 

642.17     23,077 
64  22 

2.  191            565 

;  Bubperiod: 

Total 

Average 

3.  59 

1,546.90 
61.88 

64,033 
2,561 

1.  14 

.  93 

Entire  fore  period: 

Total 

Average 

1,291.74     46,043 
2. 302 

11,288 

.-7 

3,  105.  13 

62.  10 

126,297 

570 

407 

ative  period. 

First  Bubperi 

Total 

64t  15 
64  12 

642.81 
64  28 

637.  10 
63.71 

24446 

2.  44.') 

22,461 
2,246 

23,669 
23,781 

552 

5,504 
550 

5,491 
549 

3.81         .87 

1,544  53 
61.78 

1    .')44.  26 

64,217     14250 
2, 569          570 

64,355      14.044 
2,574 

65,711 

560 

4.  16 

<i" 

Average 

Second  subperiod: 
Total 

3  49          86 

4.17 

91 

Average 

61.77 

Third  Bubperiod: 

Total.  .. 

::.  72 

61.32 

4.  29 

.91 

Average 

Fourth  Bubperiod: 

Total 

3.  73 

.86 

Average 

First,    seeond.    and 
third  Bubperiods: 

Total 

4621.67 
61.62 

4.  20 

.91 

Average 

Entire  preservative 
period: 
Total 

22,084 
552 

3.  69 

.86 

Average 

•  r  period. 

lubperiod: 
Total 

63.  78 

22,  158 
2,216 

21,647 

2,  165 

5,  420 

1,529.08 

13,818 

I  L6 

.90 

5 12 

61.  16 

1,529.05 
61.  L6 

Second  Bubperiod: 
i  otal 

.85 

61.271      13.905 

1  oi           .91 

Average 

2,451 

' 

Entire  after  period: 
i  otal 

63.  77 

2,  T.hi 

in. Ms 

3,058  i  1 

ol    L6 

.91 

Average 

i 
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Table  V. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentage  of  body 
weight,  Series  VIII — Continued. 

VARIES— Continued. 

[Averages  are  per  man  per  day.] 


Period. 


:  to  l-'. 


I  to  12  (omitting  N 


Fort  , 

First  subperiod: 

Total 

Average 

I  subperiod: 

Total 

Average 


Body 

weight. 


Weight  of 
food. 


Kilos. 

61  is 


Average 

daily  ratio  of 

food  weight 

to  body 

weight. 


Body 

weiglit. 


Weight  of 
food. 


Avei 

daily  ratio  of 

food  weight 

to  body 

weight. 


Moist.      Dry. 


Moist.    Dry. 


Grams,  drums.  Perct.  Perct. 

:     17,270       109      0.90 

576    


83,002     18,019 
601 


Moist.       Dry.      Moist 


Dry 


Kilos.  'ins.   Pt  r  1 1.  Pen  >. 

3,487.44    141.111      31,402       105        0.90 
571 


131 


,94 


Entire  fore  period: 

Total 

Average 


588 


;■<  nod. 

ubperiod: 

i  otaJ 

Average 

Second  Bubperiod: 

Total 

rage 

Third  subperiod: 

Total 

rage 

Pint,  bi  cond,  and 
thir<l  Bubperiods: 

I  otaJ 

rage 


1,922.04 

61 11 


81,857 


17.. -,70 


17,424 
581 


4.  14 


81,323     17,200 

2.711  573 


242,769 
2,697 


A/i'  r  period. 

1  Irsl  Bubperiod: 

'l  otaJ 

Averag 
Second  Bubperiod: 

TotaJ 

Average 


- 


Entire  after  period: 

Total 




3,819.  is 


4. 24 


79,114 


2.556 


17,266       4.14 
576    


■1  02 

:,:.l 


33.788        1 


.91 


91 


4.  2 : 


288,146 


3,467.51 
62.  72 


4.  14 


31,820 
579 

146,212 

572 

31,  191 


4.  15 


9 


437,052     91479 
573 


121 


142,782     31,084 
2,596  565 


,       2  508 
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WEIGHT  AND  WATER  CONTENT  OF  THE  FECES. 
INDIVIDUAL  DATA. 

In  Table  VI  are  given  the  individual  data  and  summaries  of  the 
weight  of  the  moisl  feces,  their  water  content,  and  the  dry  weight 
thereof.  In  the  ease  of  No.  1  the  relative  weights  of  the  moist  and  dry 
-  and  the  percentage  of  water  are  practically  the  same  for  the  fore 
and  preservative  periods.  During  the  after  period  the  percentage  of 
water  and  the  weight  of  the  feces  are  considerably  increased.  The 
dry  Uh-vs  also  are  greater  in  weight  than  in  the  other  two  periods. 

No.  2  excretes  more  than  double  the  weight  of  feces  indicated  in  the 
case  of  No.  1.  The  water  content  is  diminished  during  the  preserva- 
tive period,  but  the  total  weight  of  feces  is  very  much  increased. 
There  is  again  an  increase  in  the  amount  of  water  in  the  after  period, 
but  a  decrease  in  the  weight  of  the  dry  and  moist  feces  excreted. 

In  the  case  of  No.  3  there  is  a  diminution  in  the  water  content  of  the 
feces  during  the  preservative  period,  but  an  increase  in  the  total  moist 
and  dry  weight  of  tin4  feces  excreted.  There  is  a  great  diminution, 
however,  in  both  these  weights  and  also  in  the  percentage  of  moisture 
during  the  after  period. 

In  the  case  of  No.  1  the  amount  of  water  in  the  feces  is  diminished  in 
the  preservative  period  and  the  total  weight  of  dry  feces  is  also 
slightly  diminished.  The  weight  of  moist  and  dry  U^-vs  remains  the 
same  in  t  he  alter  period  as  in  the  preservative  period. 

In  the  case  of  No.  5  there  is  a  decided  increase  in  the  weight  of  moist 
and  dry  feces  in  the  preservative  period,  but  the  water  content  re- 
mains practically  t  he  same.  There  is  little  change  in  the  composition 
of  the  feces  in  the  after  period  as  compared  with  the  preservative 
period. 

NO.  6  excretes  by  far  the  largest  quantity  of  feces  of  any  member  of 
the  table,  and  the  water  content  is  also  the  highest.  There  is  a  dimi- 
nution both  in  I  he  amount  of  moisl  feces  and  dry  feces  in  the  preserva- 
tive period,  though  there  is  a  slight  increase  in  the  moist  u  re.  There  is 
a  still  further  diminution  in  the  quantity  ol  wet  and  dry  feces  in  the 
niter  period,  and  t  he  amount  of  moisture  therein  also  decreases. 

[n  the  case  of  No.  7  there  is  a  diminution  both  in  the  weight  of  moist 

and  di  \    feces  and  in  the  percentage  of  water  in  the  moisl  feces  during 

the  preservative  period.  There  is  a  great  increase  in  (he  weight  of 
moisl  and  dry  i'crcs  in  the  after  period,  though  the  amount  of  water 
present  is  slightly  less  t  ban  in  i  he  preservat  i\  e  period. 

In  the  case  of  NO.  8  there  is  a  marked  increase  ID  the  weight  of  the 
moist  and  dry  feces  in  the  preservative  period,  and  the  percentage  of 

w  ater  i-  also  greater.     This  increase  is  cont  inued  in  a  marked  degree  in 

t  he  after  period. 
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The  data  for  No.  9  show  a  decided  diminution  in  the  weight  of  the 

moist  and  dry  feces  excreted.     The  percentage  of  water  in  the  fe 

also  slightly  less  than  in  the  fore  period.  In  the  after  period  there  is  a 
very  large  increase  in  the  quantity  of  feces  excreted,  though  the  per- 
centage of  water  therein  is  not  sensibly  changed. 

In  the  case  of  Xo.  10  there  is  a  marked  increase  in  the  weight  of  the 
moist  feces  and  the  percentage  of  water  therein,  and  a  slight  increase 
in  the  dry  feces  during  the  preservative  period.  There  is  a  notable 
increase  both  in  the4  weight  of  moist  i'vev^  and  dry  feces  in  the  after 
period,  but  the  percentage  of  water  is  less  than  in  the  preservative 
period. 

In  the  case  of  Xo.  11  there  i*  a  marked  increase  in  the  moist  and 
dry  feces  in  the  preservative  period  and  a  slight  decrease  in  the  per- 
centage of  water.  The  data  for  the  after  period  are  almost  the  same 
as  those  for  the  preservative  period. 

In  the  case  of  Xo.  12  there  is  a  decrease  in  moist  and  dry  feces  in 
the  preservative  period,  the  water  content  remaining  almost  the 
same  as  in  the  fore  period.  In  the  after  period  there  is  a  marked 
increase  m  the  moist  feces  without  a  corresponding  increase1  in  the  dry 
feces,  due  to  an  increase  in  the  percentage  of  water. 

SUMMARIES. 

The  summary  for  Xos.  1  and  4  is  the  only  one  which  i-  complete 
for  the  whole  period  of  observation,  inasmuch  as  they  are  the  only 
members  of  the  class  for  whom  unbroken  data  were  obtained.  The 
summary  -how-  that  in  the  preservative  period  there  i-  a  -light 
decrease  in  the  weight  of  the  moist  feces  excreted,  accompanied  by  a 
decrease  in  t he  percentage  of  w ater  t  herein  and  a  very  -light  decrease 
in  the  weight  of  dry  feces  excreted.  During  the  after  period  there  i- 
an  increase  in  the  weight  of  moist  feces,  which  i-  greater  than  in  the 
fore  period.  There  is  an  increase  in  the  percentage  of  moisture  as 
compared  with  the  preservative  period,  and  the  weight  of  dry  feces 
excreted  is  the  same  as  in  the  fore  period. 

The  summary  for  Xo-.  I,  2,  i.  5,  and  6,  who  received  benzoic  acid, 
is  made  for  the  entire  series,  excluding  the  fourth  preservative  sub- 
period  on  account  of  variations  in  administration  of  the  preservative. 
A  slight  increase  in  the  weight  of  the  moist  feces  i-  Bhown  in  the  pre- 
servative period,  a  -light  decrease  in  the  percentage  ^\  moisture 
therein,  and  a  slight  increase  m  the  weight  of  the  di-\  feces.  In  the 
after  period  there  is  ;i  marked  loss  in  the  weight  of  the  moist  feces  and 
a  continued  diminution  of  the  percentage  of  moisture,  while  the 
weight  of  the  dr\  feces  i-  slighth  decreased,  returning  to  the  figure  <>!' 

the  fore   period. 

The  summary  for  Nos.  7  t «>  12,  inclusive  (who  received  sodium  ben 
zoate),  co  vers  the  en  tire  series,  with  the  exception  of  the  fourth  presen 
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ativc  subperiod,  and  shows  a  slight  increase  in  the  weight  of  the  moist 
a  and  the  percentage  of  water  therein,  while  the  amount  of  dry 
g  excreted  is  the  same  as  in  the  fore  period.  In  the  after  period 
there  is  a  marked  increase  in  the  weight  of  the  moist  feces  with  practi- 
cally no  change  in  the  water  content  as  compared  with  the  preserva- 
tive period,  and  a  correspondingly  marked  increase4  in  the  weight  of 
dry  feces  excreted. 

The  summary  for  Nos.  1  to  12.  inclusive,  omitting  No.  3,  also  covers 

the  entire  observation  with  the  exception  of  the  fourth  preservative 
subperiod.  It  shows  that  in  the  preservative  period  there  is  a  slight 
increase  in  the  quantity  of  moist  and  dry  feces,  as  well  as  in  the  mois- 
ture content.  In  the  after  period  there  is  again  a  slight  increase  in 
the  weight  of  the  moist  \\h-v>  and  a  slight  decrease  in  the  percentage 
of  moisture  as  compared  with  the  preservative  period,  while  the 
weight  of  dry  feces  excreted  is  the  same  as  in  the  preservative  period. 

Tiie  data  do  not  show  any  notable  effect  upon  the  composition  of  the 
feces  which  can  be  attributed  to  the  preservative  administered,  hut  the 
following  points  may  he  noted:  There  is  evidently  no  pronounced 
tendency  to  produce  any  diarrheal  condition,  though  the  quantities  of 
moist  and  dry  feces  do  not  vary  in  any  uniform  way  in  tlu^  preservative 
period  as  compared  with  the  fore  and  after  periods. 

The  summary  for  Nos.  1  to  12  is  the  most  complete  expression  of 
the  mass  action  of  the  preservative,  and  shows  little  change  in  the 
excretion  of  the  feces,  either  a-  respects  the  weight  oi*  the  moist  and 
dryfecesor  the  water  content.  It  is  fair  to  conclude,  therefore,  from 
a  si  lldy  of  these  data  that  the  preservat  ive  has  not  produced  any  effect 
of  a  systematic  character  in  these1  particulars.  Attention  should  he 
called,  however,  to  the  fact  that  the  summary  for  those  receiving  benzoic 
acid  (Nos.  1  to  6)  and  that  for  those  receiving  sodium  benzoate  I  Nos.  7 
to  12),  while  agreeing  in  that  they  show  a  slight  increase  in  moist  i'rvc^ 
excreted  and  practically  no  change  in  the  amount  oi'  dry  feces  in  the 
preservat  ive  period,  show  in  the  first  case  a  continued  decrease  in  mois- 
ture throughout  and  in  the  other  a  continued  increase.  In  the  after 
period  also  opposite  tendencies  are  shown,  the  weights  increasing  for 

Nos.  7  to  12  and  decreasing  for  Nos.  I  to  6.  It  seems  probable,  there- 
fore, i  hat  t  he  form  in  which  t  lie  preservative  is  administered  should  be 
considered  in  interpreting  these  results. 
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Table  VI. —  Weight  and  water  content  of  feces,  by  periods,  Series  VIII. 
[Averages  are  per  day.] 


No.  1. 

No.  2. 

No.  3. 

Period. 

Feces, 
moist. 

Water 
con- 
tent. 

Feces,, 
dry. 

Feces, 
moist. 

Water 
con- 
tent. 

Feces, 
dry. 

moist. 

Water 
con- 
tent. 

Feces, 
dry. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
134 
27 

218 
44 

Per  ct. 

68.60 

70.56 

Grams. 
42 
8 

M 

13 

Grams. 
389 

78 

480 
96 

/'■  r    •. 
73.34 

73.83 

Grams. 
104 
21 

126 

Grains. 
321 

i.4 

316 

P(  r  i  ■ . 
71.56 

Grams. 
91 

is 

Second  subperiod: 

Total 

Average 

93 

Entire  fore  period: 

Total 

3.52 
35 

69.89 

106 

11 

869 
87 

73.53 


230 
23 

64 

71.  11 

184 

18 

PreservatU  •  p<  rUtd. 

First  subperiod: 

Total 

202 
40 

119 
24 

237 
47 

138 

27 



til.  74 

72.20 

70.43 

61 
12 

42 
8 

13 

40 
8 

482 

509 
102 

503 

101 

437 
87 

71.  SI 
71.82 

7ii.  22 

137 
27 

143 
29 

1.50 
30 

136 
27 

71 
430 

154 
31 

84 

711.4H 

70.60 
69.  .51 

112 

Average 

Second  suDperiod: 

i  ota] 

127 

25 

Third  subperiod: 

Total 

10 

Fourth  subperiod: 

Total 

124 

Average 

25 

Entire  preservative  period: 

Total 

694 
35 

69.88 

209 
10 

1,931 

97 

70.69 

566 
28 

1,361 

68 

415 

rage 

21 

After  period. 

ubperiod: 

l 

44 
231 

71. 12 

73.28 



13 
12 

491 
98 

409 
82 

71'.  10 
7H.42 

137 
27 

l.'l 
_'4 

_'iu 
42 

214 
43 

Average 

15 

Second  subperiod: 

Total 

73 

Average 

1.5 

Entire  after  period: 

i  

4.53 

i:, 

71'.  19 

120 

13 

900 
90 

71.33 

124 

lis 

Average 

15 

23360     Bull.  84,  pi   1—  <>s- 
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Table  VI. —  Weight  and  water  content  of  feces,  by  periods,  Series  VIII — Continued. 

[Averages  are  per  day.] 


No.  4. 

No.  5. 

No.  6. 

Period. 

Feces, 
moist. 

Water 
con- 
tent. 

Feces, 
dry. 

Feces, 
moist. 

Water 
con- 
tent. 

Feces, 
dry. 

Feces, 
moist. 

Water 
con- 
tent. 

Feces, 
dry. 

Fore  period. 

First  subperiod: 

Total  . . 

Grams. 

323 

65 

246 

49 

Per  ct. 
74.32 

72.  (13 

Grams. 
83 
17 

67 
13 

Grams. 
187 
37 

308 
62 

Per  ct. 
75.34 

74.58 

Grams. 
46 
9 

78 
16 

Oram*. 

736 

117 

661 
132 

P>r  tt. 
77.96 

79.60 

Grams. 
162 

32 

Second  subperiod: 

Total 

135 

27 

Entire  fore  period: 

Total 

569 
57 

73.04 

150 
15 

495 
50 

74.95 

124 
12 

1,397 
140 

78.74 

297 

30 

Preservative  period. 

First  subperiod: 

Total 

274 
55 

236 

47 

227 
45 

241 
48 

72.30 
71.29 
70.23 
69.36 

76 
15 

68 
14 

68 
14 

74 
15 

369 

74 

251 
50 

316 
63 

344 

69 

76.48 
71.41 
76.34 
72.62 

87 
17 

72 
14 

75 
15 

94 
19 

752 
150 

578 
116 

639 
128 

585 

117 

80.46 
80.98 
79.08 
80.52 

147 

29 

Second  subperiod: 

Total 

110 

22 

Third  subperiod: 

Total 

134 

27 

Fourth  subperiod: 

Total 

114 

Average 

23 

Entire  preservative  period: 
Total 

978 
49 

70.  76 

286 
14 

1,280 
64 

74.38 


328 
16 

2,554 
128 

80.23 


605 

Average 

25 

After  period. 

First  subperiod: 

Total 

276 
55 

210 
42 

71.39 
70.60 

79 
16 

62 
12 

382 
76 

244 
49 

74.74 
74.93 

96 
19 

61 
12 

582 
116 

332 

76.58 
•  - « 

79.98 

136 

Average 

•_>7 

Second  subperiod: 

Total 

66 

13 

Entire  after  period: 

i  otal 

486 
49 

70.99 

141 

11 

626 
63 

74.92 

i:,7 
18 

914 
Q] 

77.90 

202 

20 
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Table  VI. — Weight  and  water  content  of  feces,  by  periods,  Series  VIII— Continued. 

[Averages  are  per  day.] 


No.  7. 

No.  8. 

No.  9. 

Period. 

Feces, 
moist. 

Water 
con- 
tent. 

Feces, 
dry. 

1  ■•  01  I, 
moist. 

Water 
con- 
tent. 

Feces, 
dry. 

moist. 

Water 
con- 
tent. 

Feces, 
dry. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
464 
93 

381 
» 

Mb 
84 

l'(T  it. 

80.07 
76,  99 

Grams. 
92 
18 

88 
18 

Grams. 
564 
113 

182 
36 

Per  d. 

77.  72 

Grams. 
126 

49 
10 

Grains. 

297 

59 

264 

l'er  rt. 
69.  Hi 

drams. 

Is 

Second  subperiod: 

Total 

III 

Average 

16 

Entire  fore  period: 

Total 

7&  70 

180 

18 

746 

75 

7a  54 

175 

18 

561 
56 

69  16 

17.; 

Average 

17 

Preservative  period. 

First  BUbperiod: 

Total 

344 

eg 

377 

T.'i 

:;:;: 
67 

296 
56 

77.  35 
72.08 
78.62 

7.Y  26 

78 
L6 

105 
21 

11 

73 
15 

559 
112 

500 
100 

4«.»7 
99 

471 
94 

79.  90 
80.10 

112 

22 

101 
20 

20 

105 
21 

140 
28 

264 
53 

103 
21 

357 

71 

61.70 

47 

Second  subperiod: 

Total 

91 

Is 

Third  subperiod: 

rotal 

8 

Fourth  subperiod: 

Total 

77.64 

94 

19 

Entire  preservative  period: 
Total 

1,354 
68 

75.78 

16 

L01 

79.43 

417 
21 

M      | 

271 

14 

After  period. 

Jirst  subperiod: 
Total 

434 
87 

to.' 
80 

78.22 
70.90 

96 
19 

117 

504 
101 

134 

7  s  IB 

109 
22 

117 

260 
100 

a 

84 

17 

Second  suBperiod: 

Total 

Average 

122 

Entire  after  period: 

Total 

Average 

836 

H 

;i  M 

212 
21 

1,172 

117 

660 

21 
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Table  VI. — Weight  and  water  content  of  feces,  by  periods,  Series  VIII — Continued. 

[Averages  are  per  day.] 


Period. 


l  i,r>  "period. 

First  sabperiod: 

Total 


Average 

Second  Bubperiod: 

Total 

Average 


Entire  fore  period: 
Total 

Average 


Pr<  /  rvatu  t  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total 

Average 


No.  10. 


Feces, 
moist. 


Grams. 
353 

71 

198 
40 


Entire  preservative  period: 

Total 

Average 


After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 
Total 

Average 


Fnt  Ire  after  period: 

Total 

Average 


551 
55 


Water 
con- 
tent. 


Per  ct. 

72.84 


74.  32 


Feces, 
dry. 


Grams. 
96 
19 

51 
10 


2:5 1 
40 


561 
110 


362 

72 


79.  32 

74.32 
8u.  02 


227       71.80 
45    


1,371       76.29 
69 


304 

79 


379 
76 


76  16 
75.16 


").  (.8 


147 
15 


I  II 
28 


No.  11. 


Water     reoe8j 
moist.     J'','-       dry. 


Grams.  Per  et.    Grams 

320       76.76  75 

64    15 


79 


716 

72 


187 
97 


466 
93 


296 

59 


408 
82 


325 
16 


1,657 
83 


78.75 


No.  l-'. 


Water 

St 


Grams.   I'>  r  c*. 
520       74. 92 


104 
496 


77.  28 


Feces, 

dry. 


Grams. 
130 
26 


77.79 


159 
16 


74.45 
76.  02 


L24 
25 


112 
22 


75. 68  72 
14 


75. 46  100 
20 


75.38 


94  456       76. 70 

ig         91 


380       7456 

76     


188 
19 


836 

B4 


77..  72 


408 
20 


106 
21 


203 
20 


1.016       76.08 
102    


648       82.26 
130    


3S3       74.46 
77    


376  74. 44 

74    

478  70. 84 
96 


1,879 
94 


540 


535 

107 


1,075 


76  21 


80.86 


113 
23 


243 

24 


115 
23 


139 
28 


117 
22 


103 
21 


108 

22 


211 
21 
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Table  VI. — Weight  and  water  content  of  feces,  by  periods.  St  ru  »  VIII — <  Sontinued. 

SUMMARY  FOR  NOS.  1  AND  4  THROUGHOUT  SERIES. 
[  Averages  are  i><  r  man  i>er  day.] 


Period. 

Feces, 
moist. 

Water 

content. 

dry. 

Period. 

Water 
moist.       content. 

dry. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

457 

46 

464 
46 

Per  cent. 

Grams. 
■     125 
12 

131 
13 

Preservative  period— 
Continued. 

Fourth  subperiod: 

Total 

Average 

Entire  preservative 
period: 

Total 

Average 

After  yi  riod 

First  subperiod: 
Total 

Grams.     Per:  nit. 

377    

38 

Grams. 

Average 

Second  subperiod: 

72.65 

114 
11 

Average 

71.77 

1,672    

Entire  fore  period: 
Total 

256 
13 

495 

921 

46 

42           70. 39 

12 

Average 

72.  20 

496    

50           71.29 

441    

44           71.88 

Preservative  period. 

First  subperiod: 
Total 

476 

48 

355 
36 

464 
46 

137 
14 

110 
11 

134 

u 

143 
14 

Average 

Second  subperiod: 
Total...   . 

71.22 

Second  subperiod: 

Total 

Average 

Entire  after  period : 

Total 

Average 

124 

12 

Average 

Third  subperiod: 
Total 

69.  02 

939    

267 

71.  12 

47            71.  :.7 

13 

SUMMARY  FOR  NOS.  1,2,  4,5,  AND  6,  OMITTING  FOURTH  PRESERVATIVE  BUBPERIOD. 

[Averages  are  per  man  per  day.] 


Period. 


Water 

content. 


Feces, 
dry. 


Fore  period. 

First  subperiod: 

Total 

Average.... 
I  BuBperiod: 

Total 

Average 


arums. 
1,7-.' 


1,913 

77 


Entire  fore  period 

Total 

A  rerage 


I'r-  U  r 


l'irst  subperiod: 

Total 


avenge 

Second  subperiod 

Total.. 

A\e!    :. 

Third  subperiod: 

Total 


l'i  r  i  (  nt.     Gram*. 

4K7 

76. 39  17 


Period. 


Pn  si  rvatitH  period 

Continued. 

Entire  preservativi 
period: 

Total 

Average 

t  ••'  r  period. 

First  subperiod: 

Total 

Average 

Second  subperiod 

Total 

Average 

Entire  after  : 

I    .1  il 

\  eerage 


moist. 


Water 
content. 


dry. 


Grams.    Percent. 

064    

76  74. 78 


78 

l.l-'-. 
67 


Grams. 

l.  136 

19 


16 


18 
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Table  VI. —  Weight  and  water  content  of  feces,  by  periods.  Series  VIII — Continued. 

SUMMARY  FOR  NOS.  7  TO  12,  OMITTING  FOURTH   PRESERVATIVE  SUBPERIOD. 

[  Averages  are  per  man  per  day.] 


Period. 

Feces, 

moist. 

Water 

content. 

Feces, 
dry. 

I'eriod. 

Feces, 

moist. 

Water 

content. 

Feces, 

dry. 

Fore  period. 

First  subperiod: 
Total 

Grams. 
2,518 

84 

1,917 
64 

Per  cent. 

Grams. 

611 

20 

466 
16 

Preservative  period  - 
Continued. 

Entire  preservative 
period: 

Total 

Average 

After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 
Total 

Grams. 
6,915 

77 

Per  cent. 

Average 

Second  subperiod: 

Total 

Average 

75.73 
"'75.'  69' 

Grams. 

1,621 

18 

76.56 

2,588 
86 

2,764 

92 

' '77.it;' 
'    "76."  30' 

Entire  fore  period: 
Total 

4,435 

74 

1,077 
18 

rage 

75.72 

591 
20 

655 

Preservative  period. 

2,409 
80 

2,541 

85 

1,965 
06 

524 

17 

648 
22 

449 
15 

First  subperiod: 

Average 

Entire  after  period: 

Total...    . 

22 

Average 

Second  subperiod: 
Total. .. 

78.25 

5,352 
89 

1,246 

Average 

76.  72 

21 

Average 

Third  subperiod: 
Total 

74.50 

Average 

77.15 

SUMMARY    FOR    NOS.    1    TO  12,  OMITTING   NO.  3  AND   THE   FOURTH  PRESERVATIVE 

SUBPERIOD. 

[Averages  are  per  man  per  day.] 


IVriod. 

Feces, 
moist. 

Water 

content. 

Feces, 
dry. 

Period. 

Feces, 
moist. 

Water 
content. 

Feces, 

dry. 

Fore  period: 

ubpertod: 
Total 

Grams. 

4,287 
78 

70 

Per  cent. 

dm  ins. 
1,048 

19 

836 

17 

Preservative  period 
Continued. 

Knt ire  preservative 
period: 
Total 

drams. 

12,608 

76 

Per  cent. 

75.55 

drams. 

Second  subperiod: 
Total 

3,057 

Average 

After  period. 

Firsl  Bubperlod: 
Total 

75.76 

19 

Average 

75.56 

4,-)41 

83 

4.  LOO 
76 

7:.  .71 

Entire  fore  period: 
Total 

8,  117 
74 

1.984 
18 

Average 

1,103 

Average 

Second  subperiod: 
Total 

20 

iitii  1  period. 

1   ISfl 

77 
71 

1.032 
19 

1,063 
30 

.,1  | 

.      17 

1,037 

ibperlod: 

Average  

18 

Entire  after  period: 
rota] 

77.1(1 

8,731 
78 

Second  BuBperlod: 
Total 

2, 130 

Average  

75.60 

1-1 

Average 

Third  subperiod: 
1  otal 

7  1    B 

rage 
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THE  URINE. 
VOLUME,  SPECIFIC  GRAVITY,  AND  TOTAL  SOLIDS. 
INDIVIDUAL    DATA. 

In  Table  VII  are  found  the  data  relating  to  the  volume  of  the  urine 
excreted,  its  specific  gravity,  and  the  total  solids  therein.  In  the 
case  of  Xo.  1  the  volume  of  the  urine  is  less  in  the  preservative  period 
than  in  the  fore  period,  and  it  is  still  less  in  the  after  period  than  in 
the  preservative  period.  The  total  solids  excreted  are  slightly 
greater  in  the  preservative  period  and  less  in  the  after  period  than  in 
the  fore  period.  In  the  case  of  No.  2  there  is  a  notable  increase 
in  the  volume  of  the  urine  during  the  preservative  period.  This 
increase  is  partly  lost  in  the  after  period,  but  the  volume  of  the 
urine  is  still  greater  than  in  the  fore  period.  The  quantity  of  total 
solids  excreted  is  larger  in  the  preservative  period  than  in  either  of 
the  other  periods.  In  the  case  of  Xo.  3  there  is  a  diminution  in  the 
volume  of  the  urine  in  the  preservative  period,  but  a  larger  quantity 
is  excreted  in  the  after  period  than  in  the  fore  period.  There  is  little 
change  in  the  amount  of  total  solids  excreted  in  the  three  periods, 
though  the  quantity  is  slightly  less  in  both  the  preservative  and  after 
periods  than  in  the  fore  period. 

In  the  case  of  No.  4  there  is  a  marked  diminution  in  the  volume  of 
the  urine  in  the  preservative  period  which  continues,  though  to  a 
less  extent,  in  the  after  period.  The  diminution  in  the  quantity 
of  total  solids  is  not  so  great  as  that  in  the  volume,  inasmuch  as  the 
specific  gravity  is  higher  in  the  preservative  period  and  in  the  after 
period    than    in  the  fore  period.      In  the  case  of  No.   .',   there  is  also  a 

diminution  in  the  volume  of  the  urine  in  the  preservative  period,  and 
the  quantity  remains  almost  the  same  in  the  alter  period  as  in  the 
preservative  period.  The  specific  gravity,  however,  is  high  and 
the  amount  of  total  solids  excreted  in  the  preservative  and  after 
periods  is  greater  than  in  the  fore  period. 

No.  6  also  Bhows  a  diminution  in  the  volume  of  urine  in  the  pre- 
servative period  and  a  continued  decrease  in  the  after  period.  The 
total  -<»lid-  excreted  in  the  preservative  period  are  the  same  as  in  the 

fore  period,  while  in  the  after  period  there  i-  a  loSfl  m  the  quant  it  \   n\' 

total  -<»hd-  excreted.     In  the  ca-e  of  No.  7  there  i-  again  a  diminution 

in  the  volume  of  the  urine  in  the  preservative  period  and  thi-  [OSS  i- 
still  more  marked   in  the  after  period.      The  total  Bolidfl  excreted  are 

slightly  diminished  in  the  preservative  period  and  ootabl)  dimin- 
ished in  the  after  period.  In  the  ca-e  of  No.  8  the  normal  volume  of 
urine  excreted   ifl  very   large,   but    there  i-  a  Considerable  diminution 

in  volume  in  the  preservative  period  which  i>  partially  restored  in  the 

after  period.      Although  the  volume  of  the  urine  vane-  coii-iderahly , 
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the  total  solids  excreted  remain  almost  the  same  throughout  the 
three  periods.  In  the  case  of  No.  9  there  is  an  increase  in  the  volume 
of  the  urine  excreted  with  practically  no  diminution  in  specific  gravity, 
and  therefore  a  considerable  increase  in  total  solids.  During  the 
after  period  there  is  a  further  increase  in  the  volume  of  the  urine 
with  but  little  change  in  the  specific  gravity  and  a  marked  increase 
in  the  total  solids.  In  the  case  of  No.  10  there  is  a  notable  diminution 
in  the  volume  of  the  urine  in  the  preservative  period  and  a  notable 
increase  in  the  after  period  over  the  fore  period.  The  total  solids 
excreted  are  somewhat  less  in  the  preservative  period  than  in  the  fore 
period,  while  in  the  after  period  they  are  greater  than  in  the  fore 
period.  The  case  of  No.  11  shows  a  marked  diminution  in  the  volume 
of  the  urine,  but  with  such  an  increase  in  specific  gravity  that  the 
total  solids  excreted  are  greater  than  in  the  fore  period.  The  diminu- 
tion in  volume  continues  during  the  after  period.  There  is  a  marked 
increase  in  the  total  solids  excreted  in  the  case  of  No.  11  in  the  pre- 
servative period,  although  the  volume  decreases.  The  amount  of 
total  solids  in  the  after  period  is  almost  the  same  as  in  the  fore  period. 
No.  12  shows  an  increase  in  the  volume  of  the  urine  in  the  preser- 
vative period,  a  slight  increase  in  its  specific  gravity,  and  a  marked 
increase  in  the  amount  of  total  solids  excreted.  In  the  after  period 
there  is  again  noticed  an  increase  in  the  volume  of  the  urine,  but  a 
diminution  of  the  specific  gravity  and  total  solids  below  the  figures 
for  the  fore  period. 

SUMMARIES. 

The  summary  for  Nos.  1  and  4,  which  extends  over  the  whole  series 
of  observations,  shows  a  notable  decrease  in  the  volume  of  the  urine 
in  the  preservative  period  and  this  decrease  is  continued  in  the  after 
period.  The  decrease  in  volume  is  attended  with  a  slight  increase  of 
specific  gravity  and  a  very  small  decrease  in  the  total  solids  in  the 
preservative  and  after  periods.  The  summaries  for  Nos.  1,  2,  I.  .">, 
and  (i.  and  No-.  7  to  12,  inclusive,  offer  a  comparison  of  data  for 
those    who    received    benzoic    acid    with    those    who    received    sodium 

benzoate.  In  the  former  summar}  it  is  noticed  that  the  volume  of 
1 1  line  is  not  greatly  changed  in  the  preservative  period  but  it  is  notably 
less  in  the  after  period,  the  figures  being 997,  992,  and  922  cc,  respec- 
tively. The  specific  gravity  is  slightly  greater  in  the  preservative 
and  idler  periods  than  in  the  fore  period,  the  figures  being  L.0230, 
1.0246,  and  1.0246,  respectively.  'Hie  total  solids  are  increased  in 
the  preservative  period  and  somewhat  smaller  in  the  after  period 
than  in  the  fore  period,  the  numbers  being  55.5,  57.8,  and  54.2  grams 

daily  for  the  three  periods-,  respectively. 

In  the  case  of  No-.  7  to  12  there  is  also  a  slight  loss  of  volume  in 

the     preservative     period,     and     this     volume     remains    practically 
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unchanged  in  the  after  period.  The  specific  gravity  is  slightly  higher 
in  the  preservative  period  than  in  either  the  fore  or  after  periods. 
The  total  solids  arc  57.6  grams  in  the  fore  period,  rise  to  60.9  in  the 
preservative  period,  and  fall  again  to  58.1  in  the  after  period.  These 
data  indicate  but  little  change  in  the  volume  of  the  urine,  especially 
as  to  any  effect  of  the  preservative, inasmuch  as  the  weather  was 
growing  warmer  during  the  progress  of  the  experiment,  and  this 
slight  decrease  in  volume  may  be  accounted  for  partly  by  the  rise  in 
temperature.  There  is,  however,  a  tendency  shown  to  increase  the 
amount  of  total  solids  excreted  under  the  influence  of  the  preservative. 
The  two  points,  therefore,  brought  out  by  this  study  are  that  neither 
the  benzoic  acid  nor  the  benzoate  of  soda  has  any  diuretic  effect,  hut 
that  they  do  have  a  tendency  to  increase  slightly  the  total  solids 
excreted  in  the  urine,  and  this  general  effect  is  further  confirmed  by 
the  summary  for  Nos.  1  to  12. 

Table  Xll.    -Uriru   determinations—  Volume,  specific  gravity,  and  total  solids,  S 

VIII. 


[Averages  are  j»<t  day.] 


Period. 


'  rirxl. 

i  if-i  Bubperiod: 

'     :l 

Average 

Second  Bubperiod: 

Total 



Entire  fore  period: 

Total 



(  j»  rirxl. 

ubperiod: 

Average. 
Second  Bubperiod: 
Total 

Third  subperiod: 

Total   . . 

A versa 
Fourth  Bubperiod: 

■ 
\\.  i  kg* 

;  presen  ath 

/  i»  rind, 

ubperiod: 

■  J 

!  Mil>|..ri...| 
Average 
Entire  after  period: 


No. 


Vol- 
ume. 


cc. 
4,100 

1,087 


ic  grav- 
ity at 


1.0297 


Total 
solids 

i  factor 


Vol- 
ume. 


Grams. 

50.  7 

311.6 


Total 


c. 


1,348 

1.  171 


(',  mins. 
65.  1 


Voir 
ume. 


1,176 


1.0280 
I.  Hit      1.0284 


61.0 


61.1 


61.8 


60  i 


14,095 

1.  Ilii 


7,100 
1,420 

1, 745 

1.584 


.0208 


1.0203 


374.8       II.27U 
75.0       1,254 


1.0212 
1.0180 
1.0197 


7U1.7 


12, 150 
1,215 


77  ii 


1,670 


v.  150 


:;n.  I       0.95U     l  mm 


1,018 


ic  grav- 

it\   at 

c. 


Total 
factor 


1.0199 


HI.  1 


1.0167 


I7.H7II 

1,040 

-.7  N        I.  I0H  71.4         1,134 


1  0195 

.1  0 
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Table  VII. —  Urine  determinations — Volume,  specific  gravity,  and  total  solids,  > 

VIII—  Continued. 

[Averages  are  per  day.] 


Period. 


No.  4. 


Vol- 
ume. 


Specif- 
ic grav- 
ity at 
25°  25° 
C. 


Total 

solids 
(factor 
0.245). 


No.  5. 


No.  6. 


Specif- 
r  ,      ic  grav- 
ity al 

C. 


Total 
solids 
(factor 
0.245). 


Bpecif- 

Vol-     icgrav- 
ume,    $**< 

6. 


Total 
solids 

I  factor 
0.245). 


Fore  period. 

First  suhperiod: 

Total 

Average 

Second  suhperiod: 

Total 

Average 


Entire  fore  period: 

Total 

Average 


Preservative  period. 

First  suhperiod: 

Total 

Average 

Second  suhperiod: 

Total 

Average 

Third  suhperiod: 

Total 

Average 

Fourth  suhperiod: 

Total 

Average 


Entire  preservative  period: 

Total 

Average 


After  period. 

First  suhperiod: 

Total 

Average 

Second  suhperiod: 
Total 

Average 


F.ni ire  after  period: 

Total 

Average 


cc. 

4,640 
928 

4,885 
977 


9,525 

953 


4,645 
929 

4,290 
858 

4,030 
806 

3,885 

777 


16,850 
843 


I.  125 


B,  L55 
816 


1.0230 
1.0224 


Grams. 
261.5 
52. 3 

268. 1 
53.6 


cc. 
3,885 

777 

4,260 
852 


1.0177 


dm  ins. 
L68.5 
33.7 


1.0196       204.6 
40.9 


cc. 
4,310 


4,240 
848 


L.0274 


1.0263 


(!  rums. 

57.9 

273.  2 
54.6 


1.0227 


529.6 
53.0 


,145 
815 


L.0187       373.1       B,550 

37.3  I        855 


l.O.'es 


562.5 


1.0224 
1.0248 


1.0263 
1.0271 


254.9 
51.0 

3, 935 

7s7 

260.7 
52. 1 

3,885 
777 

259.  7 
51.9 

4,200 
810 

257. 9 

51.6 

2, 570 
514 

1.0228 


1.0207 


i.  02:;  i 


1 .  0257 


,0252    1,033.2 
51.7 


14,590 

730 


219.8 


197.0 
39.  I 


240.8 

IS.  2 


161.8 
32.4 


1.0232       819.4 
41.0 


1.0266 

1.0263 


L.0265 


288.4 
7.7.  7 


240.3 


3,105      L.0234 
621 


4,160 


528.  7 
52. 9 


1.0216 


17s.  I) 
35. 6 


•jni.s 
10.  I 


379.  8 


1,115 

L.0280 

282. 3 

56.5 

1.3(H) 

1.0271 

288.  7 

:,7.  7 

1.  11(1 

882 

1.0261 

281.9 

56.  I 

l.tl'Ml 

818 

1. 11272 

272.  8 

16,915 

1.(1272 

l.  125.5 

1,215 

I.  (i.:  I 
807 


1.027(1 
L.0258 


254.9 
51.0 


8,249 





BENZOIC    ACID   AND    BENZOATES. 


1111 


Table  VII 


Urine  determinations — Volume,  specific  gravity,  and  total  solids.   Scries 
VIII— Continued. 


[Averages  are  [ht  day.] 


No.  7. 

No.  8. 

No.  9. 

Period. 

Spe- 
cific 
Vol-     gravity 
ume.         at 
25    25 
C. 

Total 
solids 
(factor 
0.245). 

Vol- 
ume. 

Spe- 
cific 
gravity 
at 

Total 
solids 

0.245). 

Spe- 
cific 
Vol-      gravity 
ume.           at 

C. 

Total 
solids 
[factor 

Fore  period. 

First  subperiod: 

Total 

cc. 

5,705      1.0194 
1,141    

5,820     1.0198 
1,164    

Grams. 

271.2 

54.2 

282.3 
56.5 

cc. 

8,290 
1,658 

9,930 
1,986 

1.0143 
1.0115 

Grams. 

290.4 

58.1 

279.8 
56.0 

cc. 

4.47.-)      1.0246 
895    

5,1 1.0248 

1,012    

Grams. 

53.9 

Second  subperiod: 

Total 

307.4 

61.5 

Entire  fore  period: 

Total 

Average 

11,525     1.0196 
1,153    

553.5 
55.4 

18,220 
1,822 

1.0129 

570.2 
57.0 

9,535      1.0247 
954    

7,7  7.  1 
57.7 

Preservative  period. 

First  subperiod: 

Total 

4,470     1.0247 
894    

6,170     1.0182 
1,234    

5,300      1.0202 
1,060    

4.660     1.0243 
932    

270.5 
54.1 

275. 1 
262.3 

277.4 

8,030 
1,606 

7,396 

1,479 

7,820 
1,564 

7,160 
1,432 

1.0154 
1.0135 
1.0161 

1.0171 

302.9 
60.6 

308.5 
61.7 

299.  9 

60  n 

4,280      1.0250 

856      

5,260      1.0237 
1,052    

6,100     1.0237 
1,220    

Average 

52.4 

Second  subperiod: 

Total 

305.4 

61. 1 

Third  Bubperiod: 

Total 

:r>4..' 

Average 

70.8 

Fourth  subperiod: 

Total 

Average 

First,  BOCOnd,  and  third  sub- 
periods: 

Total 

15,640 
1,043 

1.0241 

6]  5 



Entire  preservative  period 
Total 

20,600      I.O210 
1,030 

1  065  3 
54.3 

30,  105 
1,520 

1.0155 

\  verage 

After  period . 

Fir^t  subperiod: 
Total 

4,125     1.0235 
B25    

i.oaia 

237.5 
47.7 

S 
1.711 

8,775 
1,755 

1.0145 
1.0128 

303.  9 
60.8 

55.0 

."..."(I      1  0247 
1,114 

1,138 

337.  1 

\\  erase 

Second  aubperiod: 

Potal 

915 

- 

Entire  after  period 

i  otal 

8,700 

B70 

1 . 0224 

47.(. 

17,330 

1 .  733 

1.0137 

579  I 
57  9 

11,260     l  0246 
1, 126 
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Table  VII. —  Urine  determinations — Volume,  specific  gravity,  eind  total  solids,  Series 

VIII—  Continued. 

[Averages  arc  per  day.] 


No.  10. 

No.  11. 

No.  12. 

Period. 

Vol- 
ume. 

Spe- 
cific 

gravity 
at 

25°/25° 

c. 

Total 
solids 
(factor 
0.245). 

Vol- 
ume. 

Spe- 
cific 
gravity 

at 

25°/25° 

C. 

Total 
solids 
(factor 
0.245). 

Vol- 
ume. 

Sjh- 

cific 
gravity 

at 

25°/25° 

C. 

Total 
solids 
(factor 

0.21.-, 

Fon  jjtriod. 

First  sul. period: 

Total 

cc. 

A.  980 
996 

5,  200 

1.0202 
1.0196 

Grams. 

246.5 

49.3 

249.7 
49.9 

or. 

6, 970 
1,394 

6,060 

1.212 

1.0195 
1.0200 

Grams. 
332.9 

66.6 

296.9 
59.4 

cc. 

1,277 

_   6,020 
1.204 

1.0199 

1.0214 

Grains. 
311.3 

Average 

Second  Bubperiod: 

Total 

62.3 
315.6 

1,040    

63.  1 

Entire  fore  period: 

Total 

10, 180 
1,018 

1.0199 

496. 2 
49.6 

13, 030 
1,303 

1.0198 

629. 8 
63.0 

12, 405 
1,241 

1.0207 

626. 9 

Average 

62.7 

Preservativt  period. 
First  Bubperiod: 

Total 

5.210 
1,042 

4,490 

5,085 

1,017 

3,  525 
705 

1 . 0222 
1.020.-, 
1.0193 
1.0201 

283.4 
56.7 

22-,.  r, 

45.1 

240.4 

48. 1 

173.6 

34.7 

6, 080 
1,216 

6,010 

1,202 

6,  355 

1,271 

5, 330 

1.  Of  ill 

1.0238 

1 . 0225 
1.0242 
1.0258 

354.5 
70.9 

331.3 
66.3 

376.8 

75.  4 

336. 9 
67.4 

7,070 

1.0210 

363.8 

1,414    

6,870      1.0214 
1,374    

6,520      1.0223 
1,304    

5,890     1.0211 
1,178    

72.8 

■  subperiod: 

Total 

3<».2 

72.0 

Third  subperiod: 
Total 

356.2 

Average 

71.2 

Fourth  subperiod: 

Total 

304.5 

60.9 

Entire  preservative  period: 
Total 

18,310 

916 

1 .  020.-, 

922.  9 
46.1 

23. 775 
l.  L89 

1.0241 

1.399.5 
70.0 

26,350     1.0212 
1,318    

1,384.7 

69.2 

After  period. 
First  Bubperiod: 

Total 

6,  370 
1 ,  274 

5,015 
1,003 

1.0176 
1 .  02(H) 

274.7 
54.9 

245.  7 
49.  1 

4,  720 
944 

5,  (Kill 

1,006 

1 . 0275 
1 .  0248 

318.0 

1,3.6 

305.6 

(il.l 

1.0196 

1,359    

7,050     1.0162 
1.410    

326.3 

65.9 

Second  subperiod: 

Total 

279.8 

56. 0 

Taiiin-  after  period: 

rota] 

1 1 ,  385 
1,  L39 

1.0185 

520.  4 
52.  0 

9,750 
975 

L.0262 

623.6 

1.0179 
1,385 

606  i 

Average 

60.6 
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Table  VII. —  Urine  determinations — Volume,  specific  gravity,  and  total  solids,  S 

]  rJII — Con  tinned. 

SUMMARIES. 
[Averages  arc  per  man  per  day.] 


Period. 


Fort  period. 


First  Bubperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Knt ire  fore  period: 

Total 

Average 


Prest  rvatii  t  pt  Hod. 

Flrsl  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  Bubperiod: 

Total 

Average 

First,  second,  and  third  Bubperiods: 

Total 

ige 

Fourth  subperiod: 

Total 

Average 


Nos.  1  and  4. 


|  Specific  Total 

Volume.    8Mj*y  **£■ 
at 

5°C.  (i. .'4.-,  . 


Nos.  1.  2,  4.  5,  and  6. 


Volume. 


8,740 
874 


10,320 
1,032 


19,060 


Entire  preservative  period: 

Total 

Average 


.1  fU  r  /a  riod. 


First  subperiod: 

Total 

Average 

Second  subperiod: 



Average. . . . 


Intlre  after  period 


9,095 
910 

8,730 


,020 


s.i  IT.", 


848 


547 
7,760 

77.-, 


16,215 
811 


0264 


1.0229 


Grams. 

56.0 

579.7 


Specific 
gravity 

at 


Total 
solids 

(lac-tor 


1.0235 

26,175 
1,047 

1.0225 

1.0247       1,139.5 

.-.7.0 


1.0252  560.2         24,245 
56.0  970 


1.0230 


3 


1.0245         1,431.1 


.'.7.(1 


0286 


561.8 
56.2 


572.0 

:,7.  2 


25,640         1.0239         1.440.1 
L026    


- 



... 


1.0274 

56.6 


L0279  577.4 

57.  7 


1.0269 


510.2 
51.0 


22,  825         1.0254 
913 

1. 02  18 


1 


124         1  0246 
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Table  VII. — Urine  determinations — Volume,  specific  gravity,  and  total  solids,  Series 

VIII—  Continued. 

SUMMARIES— Continued. 
[Averages  are  per  man  per  day.] 


Period. 


Nos.  7  to  12. 


Nos.  1  to  12  (omitting  No.  3). 


Volume. 


Fore  period. 


First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


36, 805 

1,227 

38,090 
1,270 


Entire  fore  period: 

Total 

Average 


Preet  rvatix  t  period. 


First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 


First,  second,  and  third  subperiods: 

Total 

Average 


After  period. 


First  subperiod: 
Total 


Average 

Second  Bubperiod: 

Total 

Average 


Entire  after  period: 

Total 

Average 


74, 895 
1,248 


35, 140 
1,171 

36. 195 
1,207 

37,180 
1,239 


Specific 
gravity 

at 
25V25°C, 


108,515 
1,206 


36, 135 
L,20fi 

36, 135 

1,205 


72,270 
L205 


1.0197 


1.0195 


1.0196 


1.0220 


1.0200 
1.0210 


1.0210 


1.  0212 


1.0199 


Total 
solids 
(factor 
0.245). 


Grams. 

1,722.0 

57.4 

1,731.7 
57.7 


3,  453.  7 
57.6 


1,837.3 
61.2 


1,742.1 
58.1 


1,898.4 
63.3 


Volume. 


Specific  Total 

gravity  solids 

at   "  (factor 

25°,25°C.  0.245). 


cc. 

60,480 
1,100 

64,265 

1.  168 


124,745 
1,134 


59, 385 

1,080 

61,835 
1,124 

61, 730 
L122 


1.0213 


1.  0209 


1.0211 


5,  477.  8 

60.  9 


1,797.5 
59.9 


1,686.5 
56.  2 


182,950 
1,109 


L.0226 


58,960 
1,072 

59,  434 


L0231 

1.0216 


L0206 


3,  484.  0 
58.1 


118,394 

1.07.. 


9224 


Grams. 
■A.i)uO.  5 
55.8 

:;,  1640 

57.  5 


6. 23ft  5 
56.  6 


1.0231  3,268.4 

59.4 


1.0217  I      3,182.2 
57.9 


1.0229  [      3,365.2 
61.2 


9,815  8 


3,188.7 

58.0 


3,004.8 
54  6 


...  L93  5 


RATIO    OF    SULPHUR,  SULPHATES,    AND    PHOSPHATES   TO    NITRO- 
GEN EXCRETED   IN  THE  URINE. 


I\DI\  IIHAL    DATA. 

In  Table  VI 1 1  are  given  i  he  data  relating  to  the  comparative  quan- 
tities of  sulphur,  sulphates,  and  phosphates  excreted  in  the  urine  to 
the  nitrogen  therein.    The  object  of  this  study  was  to  determine 

whether  the  administration  of  the  preservative  in  the  form  either  of 
benzoic  acid  or  sodium  hen/.oate  disturbs  in  any  notable  degree  tin4 
plot  cid  met  a  holism  as  show  u  by  t  he  relation  existing  between  the  sul- 
phur, -ul  pi  iat  es,  and  phosphates  excreted  iu  the  urine  and  the  nitrogen 
therein.  The  data  show  t  hat  the  total  nitrogen  in  the  urine  in  the  case 
of  Nb.  I  IS  almost  the  same  in  the  fore  period  and  the  preservat  i  ve 
period  hut   is  diminished  considerably  in  the  after  period.     The  ratio 
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of  the  sulphates  as  S03  is  slightly  decreased  in  the  preservative 
period  and  is  the  same  in  the  after  period  as  in  the  fore  period.  The 
ratio  of  phosphoric  acid  is  increased  in  the  preservative  period  and 
slightly  increased  in  the  after  period. 

In  the  case  of  Xo.  2  the  quantity  of  nitrogen  excreted  in  the  urine  is 
markedly  increased  in  the  preservative  period  while  it  is  almost  the 
same  in  the  fore  and  after  periods.  The  ratio  of  the  total  sulphur  to 
the  nitrogen  is  slightly  increased  in  the  preservative  period  and  again 
in  the  after  period.  The  ratio  of  sulphates  as  SO.  is  the  same  in  the 
fore  and  preservative  periods  and  is  slightly  diminished  in  the  after 
period.  The  phosphoric  acid  ratio  is  slightly  increased  in  the  pre- 
servative period  and  remains  the  same  in  the  after  period  as  in  the 
preservative  period. 

The  quantity  of  nitrogen  excreted  in  the  urine  in  the  case  of  X<>.  :; 
in  all  the  three  periods  is  almost  the  same,  being  slightly  less  in  the 
after  period.  The  total  sulphur  ratio  is  the  same  in  the  fore  and  pre- 
servative periods  and  is  notably  increased  in  the  after  period.  The 
ratio  of  sulphates  as  S08  to  nitrogen  is  practically  the  same  throughout 
the  observation.  The  phosphoric  acid  ratio  i^>  slightly  less  in  the  pre- 
servative period  and  is  practically  the  same  in  the  after  period. 

In  the  case  of  Xo.  4  there  is  slightly  less  nitrogen  in  the  urine  in  the 
preservative  period  than  in  either  the  fore  <»r  after  periods.  The  ratio 
of  total  sulphur  is  slightly  increased  in  the  preservative  and  after 
periods.  The  sulphate  ratio  is  practically  the  same  throughout  the 
observation.  The  phosphoric  acid  ratio  is  decidedly  increased  in  the 
preservative  period  and  again  increased  to  even  a  greater  extent  in  the 
after  period. 

The  total  quantity  of  nitrogen  in  the  urine  in  the  case  of  No.  :>  i-< 
notably  larger  in  the  preservative  period  than  in  the  fore  or  after 
period.  The  ratio  of  total  sulphur  is  increased  in  the  preservative 
and  after  periods.  The  sulphate  ratio  is  diminished  in  the  preserva- 
tive period  while  in  the  after  period  it  rises  almost  to  the  same  mag- 
nitude as  in  the  fore  period.  The  phosphoric  acid  ratio  i^  increased  in 
the  preservative  period  and  in  the  after  period  falls  again  bj  about 
half  the  quantity  of  the  increase.  In  the  case  of  No.  6  the  quantity 
of  nitrogen  1-  decreased  in  the  preservative  period.  The  ratio  of  the 
sulphur  is  the  same  in  the  fore  and  preservative  periods  and  is  decid- 
edly increased  in  the  after  period.  The  ratio  n(  the  sulphates  as  St  I 
is  almost  the  same  in  all  the  periods.  The  ratio  of  phosphoric  acid  is 
diminished  in  the  preservative  and  after  periods. 

In  the  case  of  No.  7  the  total  quantity  of  nitrogen  is  less  in  the  pre- 
servative period  and  decidedly  less  in  the  after  period.  The  ratio  of 
Bulphur  remains  the  same  in  all  the  period-.  The  ratio  of  sulphates 
i^  slightly  diminished  in  the  preservative  period  while  there  i-  a  \er\ 
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slight  increase  in  the  after  period.  The  ratio  of  the  phosphoric  acid 
is  aotably  increased  in  both  the  preservative  and  after  periods. 

No.  8  shows  a  slightly  increased  excretion  of  the  nitrogen  in  the 
preservative  and  after  periods.  The  ratio  of  the  total  sulphur  is 
markedly  increased  both  in  the  preservative  and  after  periods.  The 
ratio  of  the  sulphates  remains  nearly  constant  throughout,  while  the 
ratio  of  phosphoric  acid  increases  both  in  the  preservative  and  after 
periods. 

No.  9  shows  a  slight  increase  in  the  nitrogen  excreted  both  in  the 
preservative  and  after  periods.  The  sulphur  ratio  is  increased  both 
in  the  preservative  and  after  periods,  while  the  sulphate  ratio  Is  very 
slightly  increased  in  the  preservative  period  and  falls  again  in  the 
after  period  to  almost  the  same  magnitude  as  the  fore4  period.  Hie 
phosphoric  acid  ratio  is  notably  increased  both  in  the  preservative 
and    after    periods. 

In  the  case  of  No.  10  there  is  but  little  change  in  the  amount  of 
nitrogen  excreted,  though  there  is  a.  larger  quantity  in  the  preserva- 
tive period  and  a  slightly  larger  quantity  in  the  after  period  than  in 
the  fore  period.  The  ratio  of  the  total  sulphur  is  notably  increased 
both  in  the  preservative  and  after  periods.  The  ratio  of  the  sulphates 
remains  almost  constant  throughout.  The  ratio  of  phosphoric  acid 
is  notably  increased  in  the  preservative  period  and  to  a  less  extent  in 
the  after  period. 

In  the  case  of  No.  11  there  is  a  notable  increase  in  the  quantity  i)( 
nitrogen  excreted  in  the  preservative  period.  The  ratio  of  the  sul- 
phur is  largely  increased  in  the  preservative  period.  The  sulphate 
ratio  is  almosl  the  same  throughout,  while  the  phosphoric  acid  ratio 
is  notably  increased  in  both  the  preservative  and  after  periods. 

No.  12  shows  an  increase  of  the  nitrogen  excreted  in  the  preserva- 
tive period.  The  sulphur  ratio  is  slightly  larger  in  the  preservative 
period,  the  sulphates  ratio  remains  unchanged  throughout,  and  there 
is  but  little  change  in  the  phosphoric  acid  ratio,  which  is  slightly 
Larger  in  t  he  presen  ;it  ive  period. 

SIMM  \IMKS. 

A  summary  of  Nos.  I  and  I  is  made  for  the  whole  period.  This 
summary  shows  very  little  variation  in  the  excretion  of  nitrogen,  an 

increase  in  t  he  sulphur  pat  io  both  in  the  presen  at  ive  and  after  periods, 

id  change  in  the  sulphate  ratio,  and  a  notable  increase  in  the  phos- 
phoric-acid ratio  in  the  preservative  period  ami  a  greater  increase 

in   t  he  after  period. 

The  summary  for  Nos.  1,  2,  l,  5,  and  6  shows  a  slight  increase  in 
the  quantity  <>!  nitrogen  excreted  in  the  preservative  period  and  a 

decrease  of  slightly  greater  magnitude  in  that  excreted  in  the  after 
period.      The  ratio  of  the  sulphur  to  the  nitrogen  is  increased  in  both 


BENZOIC    ACID   AND   BENZOATES.  1117 

the  preservative  and  after  periods.  The  ratio  of  the  sulphates  is 
almost  the  same  in  all  the  periods,  while  the  ratio  of  phosphoric  acid 
to  the  nitrogen  is  increased  in  both  the  preservative  period  and  the 
after  period. 

The  summary  for  those  who  received  benzoic  acid  shows  a  tendency 
on  the  part  of  this  preservative  to  decrease  the  relative  quantities  of 
sulphur  and  phosphoric  acid  excreted  in  the  preservative  period  as 
compared  with  the  total  nitrogen  excreted,  and  there  is  no  change 
in  the  relative  quantity  of  sulphates  expressed  as  S03. 

The  summary  for  Xos.  7  to  12,  inclusive,  shows  a  slight  increase 
in  the  quantity  of  nitrogen  excreted  in  the  preservative  period. 
There  is  also  an  increase  in  the  ratio  of  the  sulphur  both  in  the  pre- 
servative and  after  periods.  The  ratio  of  the  sulphates  remains  the 
same  in  all  the  periods,  but  there  is  an  increase  in  the  ratio  of  phos- 
phoric acid  both  in  the  preservative  and  in  the  after  period.  These 
data  for  the  subjects  using  sodium  benzoate  indicate  the  same  tend- 
ency, though  less  pronounced,  as  was  shown  for  Xos.  1  to  6  receiving 
benzoic  acid,  namely,  a  relative  decrease  in  the  amounts  of  P,05 
and  sulphur  excreted,  as  compared  with  the  nitrogen. 

The  final  summary  includes  all  the  men  except  No.  3  and  all  the 
periods  except  the  fourth  preservative  period.  These  data  -how  a 
slight  increase  in  the  quantity  of  nitrogen  in  the  urine  in  the  pre- 
servative period  and  a  decrease  of  somewhat  greater  magnitude  in 
the  after  period.  The  sulphur  ratio  is  slightly  increased  in  the  pre- 
servative period  and  still  further  increased  in  the  after  period.  The 
sulphate  ratio  remains  the  same  in  all  the  periods.  The  phosphoric 
acid  ratio  is  increased  in  the  preservative  period  and  again  increased 
in  the  after  period.  This  summary  of  necessity  confirms  the  uniform 
tendency  manifested  in  the  preceding  cases  to  decrease  the  excretion 
of  sulphur  and  of  phosphoric-  acid  in  relation  to  the  quantity  <>!' 
nitrogen  excreted,  while  no  effect  i^  produced  upon  the  excretion  of 
the  sulphates  in  the  mine  in  relation  to  the  quantity  of  nitrogen. 
23300     Bull.  84,  pt    t    os o 
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CHANGES     IN   THE     RELATIVE     QUANTITIES    OF    SULPHUR    COM- 
POUNDS EXCRETED  IN  THE  URINE. 

The  sulphur  and  the  sulphur  compounds,  as  in  the  previous  experi- 
ments, were  determined  as  follows:  Total  sulphur,  which  is  entered 
as  S  and  as  S03  in  the  table  (Table  IX),  was  determined  by  fusion 
with  sodium  peroxid.  The  total  sulphates,  which  arc  entered  in  the 
table  as  SOs,  were  determined  by  acidifying  a  sample  of  urine  with 
hydrochloric  acid,  boiling  and  precipitating  with  barium  chlorid. 
The  ethereal  sulphates  were  determined  by  precipitating  the  inorganic 
sulphates  with  a  barium  hydrate-barium  chlorid  solution,  filtering 
and  determining  the  ethereal  sulphates  in  the  filtrate.  The  neutral 
sulphur  was  calculated  from  the  difference  between  the  total  sulphur 
as  S03  and  the  total  sulphates.  The  inorganic  sulphate-  represent  the 
difference  between  the  ethereal  sulphates  and  the  total  sulphates. 
The  ratio  of  the  ethereal  to  the  inorganic  sulphates  was  obtained  by 
dividing  the  latter  by  the  former.  The  results  are  also  expressed  in 
percentage  of  total  sulphur  found  in  t  he  urine  in  terms  of  S( )  . 

INDIVIDUAL    DATA. 

For  No.  1  it  is  seen  that  0.930  gram  of  sulphur  is  eliminated  in  the 
fore  period,  ().!)4()  gram  in  the  preservative  period,  and  0.828  gram  in 
the  after  period.  The  ingestion  of  sulphur  in  the  food  of  No.  1.  as 
shown  in  the  balance  sheets  (Table  XIV),  is  pract  ically  con-taut .  being 
very  little  less  in  the  preservative  period  than  in  the  fore  period  and 
continuing  to  diminish  slightly  in  the  after  period.  It  is,  therefore, 
Been  that  there  i-  an  increased  elimination  of  total  sulphur  during  the 
preservative  period  which  is  not  influenced  in  any  way  by  the  sulphur 
in  the  food.  The  neutral  sulphur  i-  diminished  in  the  preservative 
period  and  continue-  i..  diminish  in  the  after  period,  and  the  percent- 
age excretion  of  neut  ral  sulphur  is  3.1  per  cent  less  in  the  preservat  ive 
period  than  in  the  fore  period.  The  amount  of  total  sulphates  Is 
slightly  increased  in  the  preservative  period  and  diminished  in  the 

after  period.  The  et  he  real  sul  phal  6S  a  iv  practically  eon -taut  through- 
out, being  less  in  the  after  period  than  in  the  preservative  or  fore 
period.  It  is,  therefore,  seen  that  the  increased  elimination  of  sulphur 
i-  due  t.»  inorganic  sulphates  and  tin-  increase  amounts  to 0.1  12  gram 
daily  in  the  preservative  period,  decreasing  in  the  after  period  t..  an 
amount  even  less  than  in  the  fore  period.  The  ratio  of  the  ethereal 
sulphates  to  the  inorganic  sulphates  is  about  normal  in  the  fore  period. 
being  l:l<>.7.  and  Is  slightly  increased  in  the  preservative  and  after 
periods,  reaching  1:11.7  and  1:11.8,  respectively. 

For  No.  2  t  he  excretion  of  total  sulphur  i-  slightly  increased  during 
the  preservative  period,  with  a  ver)  slight  decrease  in  the  amount  of 
sulphur  in  the  food.     The  total  sulphur  return-  t<>  about  the  same 
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magnitude  in  the  after  period  as  in  the  fore  period,  with  a  considerable 
reduction  of  the  sulphur  ingested  in  the  food.  An  inspection  of  the 
data  for  No.  2  in  regard  to  the  other  forms  of  sulphur  shows  a  de- 
crease in  the  neutral  sulphur  throughout;  an  increase  in  the  total 
sulphates  in  the  preservative  period  and  a  slight  decrease  in  the  after 
period;  a  very  slight  increase  in  the  ethereal  sulphates  throughout; 
and,  as  is  to  be  expected,  an  increase  in  the  amount  of  inorganic  sul- 
phates, which  again  show-  the  increased  sulphur  elimination  to  be  in 
an  inorganic  form.  The  ratio  of  ethereal  to  inorganic  sulphur  is 
practically  normal  in  the  fore  period,  being  1:10.7,  and  is  slightly 
increased  in  the  preservative  period,  being  1:11;  in  the  after  period 
it  returns  to  normal,  namely,  1:10.4.  The  percentage  figures  show 
a  diminution  in  the  amount  of  neutral  sulphur,  the  ethereal  sulphates 
remaining  the  same,  while  there  is  an  increase  in  the  inorganic 
sulphate-. 

For  Xo.  3  the  elimination  of  total  sulphur  is  practically  the  same 
in  the  fore  and  preservative  periods  with  a  diminution  of  0.097  gram 
per  day  during  the  after  period  as  compared  with  the  fore  period. 
The  sulphur  ingested  in  the  food,  on  the  other  hand,  is  0.102  gram 
per  day  lees  in  the  preservative  period  and  rises  to  practically  the 
same  amount  in  the  after  period  as  in  the  fore  period.  The  diminution, 
then,  in  t  he  elimination  of  sulphur  is  partly  offset  by  the  decreased  in- 
gestion of  sulphur  in  the  food,  but  it  is  to  be  noted  that  the  decrease 
in  sulphur  elimination  does  not  accompany  the  decrease  in  the  amount 
of  sulphur  ingested.  The  amount  of  neutral  sulphur  shows  a  gradu- 
ally decreased  elimination  throughout  the  observation,  falling  to 
0.156  grain  per  day  in  the  after  period,  which  is  0.168  gram  less  than 
the  amount  eliminated  in  the  fore  period.  There  is  an  increased 
amount  of  total  sulphates  eliminated  in  the  preservative  period.  The 
ethereal  sulphates  remain  constant  throughout,  and  there  is  only  a 
very  slight  change  in  the  amount  of  inorganic  sulphates  eliminated. 
It  i-  thus  seen  in  the  case  of  No.  •":  that  the  change  in  the  relation  of 
the  sulphur  compounds  is  not  so  marked  as  in  the  cases  of  Nos.  I  and  2. 

In  the  case  of  No.  l  there  is  a  diminution  of  0.057  gram  per  day  of 
sulphur  in  the  preservative  period,  which  is  slightly  overcome  in  the 
nl'tcr  period.  The  ingestion  of  sulphur  in  the  food  is  practically  con- 
stant during  the  entire  period  of  observation,  though  slightly  less  in 
the  alter  period  than  in  either  of  the  other  two.  The  neutral  sulphur 
again  -how  -  ;i  gradual  diminution  throughout,  t>nt  not  so  marked  as  in 
the  case  of  No.  :;.  The  total  sulphates  are  quite  constant,  being  re- 
duced only  0.092  -lain  per  day  in  the  preservative  period  and  rising 
again  in  the  after  period  to  aearlj  the  Name  magnitude  as  in  the  fore 

period.      The  ethereal  sulphates  are  practically  constant    throughout. 

The  amount  of  Inorganic  sulphates  shows  a  diminution  of  0.089  gram 
in  the  preservative  period,  rising  in  the  alter  period  to  practically  the 
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same  amount  as  in  the  fore  period.  The  ratio  of  ethereal  sulphates 
to  inorganic  sulphates  is  1:10.7  in  the  fore  period,  1:10.4  in  the 
preservative  period,  rising  to  1:11.2  in  the  after  period.  There  i^  a 
percentage  diminution  in  the  neutral  sulphur  and  a  corresponding 
increase  in  the  total  sulphates  both  in  the  preservative  and  after 
periods.  The  amount  of  ethereal  sulphates,  though  smaller  in  actual 
amount,  shows  an  increased  percentage  elimination  in  the  preserva- 
tive period  of  0.3  percent  over  that  of  the  fore  and  after  periods.  The 
inorganic  sulphates,  expressed  in  percentage  of  the  total  sulphur  elimi- 
nated, show  an  increase  of  1  percent  and  of  3  per  cent  in  the  preserva- 
tive and  after  periods  over  the  fore  period. 

There  is  very  little  change  in  the  metabolism  of  sulphur  for  this  sub- 
ject, a  slight  tendency  being  shown  to  diminish  the  amount  of  total 
sulphur  eliminated  in  the  urine.  Very  little  relative  variation  is  shown 
in  the  different  forms  in  which  this  sulphur  is  eliminated,  the  most 
marked  change  being  again  in  the  neutral  sulphur,  which  is  diminished 
throughout  the  observations. 

There  is  an  increased  elimination  of  total  sulphur  in  the  case  of  No.  5 
in  the  preservative  period  of  0.076  gram  per  day,  returning  in  the  after 
period  to  practically  thesame  amount  as  in  the  fore  period.  Therein 
an  increased  ingestion  of  food  sulphur  of  0.024  gram  daily  during  the 
preservative  period.  Again  it  is  seen  that  the  amount  of  neutral  sul- 
phur gradually  decreases  throughout  the  period  of  observation:  there 
is  a  marked  increase  in  the  quantity  of  total  sulphates,  and  the  ethe- 
real sulphates  remain  practically  con-taut  throughout.  As  is  plainly 
shown,  the  increased  elimination  of  sulphur  is  due  to  the  formation  of 
inorganic  sulphates.  The  ratio  of  ethereal  sulphates  to  inorganic  sul- 
phates in  the  fore  period  is  jusl  a  little  below  normal,  being  1  :  9.2, 
and  rising  in  the  preservative  period  to  1  :  11.  In  the  after  period  the 
ratio  is  1  :  10.6.  There  is  a  decrease  of  3. 1  per  cent  in  the  neutral  sul- 
phur eliminated  in  the  preservative  period  and  a  corresponding 
increase  in  the  amount  of  total  sulphates.  The  ethereal  sulphates 
decrease  1   per  cent  in  the  preservative  period,  although  the  actual 

amount  excreted  i^  the  same  a-  in  the  fore  period.  There  i^>  an  in- 
creased excretion  of  1. 1  per  cent  of  inorganic  sulphates  over  the  fore 
period. 

In  the  case  of  NO.  6  there  i-  a  diminution  of  0.047  gram  per  da\  o( 
sulphur  in  the  preservative  period  hut  a  decrease  of  0.066  gram  per 
<la\  m  t  he  amount  of  sulphur  ingested  in  t  he  food.  In  the  after  period 
the  elimination  is  <u  I  i  gram  per  da}  less  than  in  the  foic  period  and 

the  amount  ingested  0.137  less.  The  amount  of  neutral  sulphur  grad- 
ually decreases  throughout  the  observation;  there  is  ;i  diminution  in 

the  amount  of  total  BUlphateS  throughout,  and  also  in  the  amount  of 

ethereal  sulphates  winch.  however,  i^  \er\  Blight.  The  inorganic  sul- 
phates also  >how  a  decreased  elimination  throughout,  corresponding, 
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of  course,  to  the  change  in  total  and  ethereal  sulphates.  The  ratio  of 
ethereal  to  inorganic  sulphates  is  1  :  14.7  in  the  fore  period,  1  :  15  in 
the  preservative  period,  and  1  :  15.(3  in  the  after  period.  Considering 
these  figures  alone,  there  is  shown  in  this  case  a  decreased  elimination 
of  sulphur.  The  decrease  in  the  amount  of  sulphur  ingested  in  the 
food,  however,  is  even  greater  than  the  decrease  in  the  amount 
excreted.  The  percentage  amount  of  neutral  sulphur  excreted  is 
slightly  decreased  throughout  while  the  ethereal  sulphates  eliminated 
are  practically  constant.  The  percentage  of  total  and  inorganic  sul- 
phates is  slightly  increased  throughout  the  observation. 

There  is  a  decreased  elimination  of  total  sulphur  in  the  case  of  No.  7 
throughout  the  observation,  amounting  to  0.059  gram  per  day  in  the 
preservative  period  and  0.140  gram  per  day  in  the  after  period  as  com- 
pared with  the  fore  period,  lucre  is  also  a  decrease  throughout  in  the 
amount  of  sulphur  ingested  of  about  the  same  magnitude.  Again, 
there  is  shown  a  diminished  quantity  of  neutral  sulphur  excreted 
throughout  the  observation,  and  a  decreased  amount  of  ethereal  sul- 
phates which,  in  this  case,  is  quite  marked.  The  total  sulphates  show 
a  gradual  falling  oil"  throughout  the  observation,  as  do  also  the  inor- 
ganic sulphates.  The  ratio  of  ethereal  to  inorganic  sulphates  is  1  :  14 
in  the  fore  period,  1  :  14.0  in  the  preservative  period,  and  1  :  15.1  in 
the  after  period.  The  neutral  sulphur  in  the  preservative  period  is  2.4 
per  cent  less  than  in  the  fore  period.  The  percentage  of  ethereal  sul- 
phates remains  practically  the  same  throughout,  although  the  actual 
quantity  i>  somewhat  less  in  the  two  other  periods  than  in  the  fore 
period.  There  is  a  corresponding  increase  to  these  amounts  in  the 
total  sulphates  and  the  inorganic  sulphates.  It  is  seen  in  the  case  o( 
No.  7  thai  there  is  a  diminished  elimination  of  sulphur  in  the  urine, 
but  this  is  partly  offset  by  the  diminished  amount  of  sulphur  ingested 
during  I  he  observation. 

The  data  for  No.  8  show  a  slight  gain  of  0.01  2  gram  per  day  in  the 
total  sulphur  eliminated  in  the  preservative  period.     The  amount 

eliminated  in  the  after  period  is  almost  exactly  the  same  as  in  the  I'ore 
period.      The  sulphur  ingested  in  the  food  shows  a  gradual  diminution 

throughout  the  observation,  being  0.030  gram  per  da}  less  in  the  pre- 
servative and  0.069  gram  per  day  less  in  the  after  period  than  in  the 
fore  period.  The  neutral  sulphur  is  quite  markedly  decreased  in 
in  i  km  i  ii  i  throughout,  being  just  about  one-half  the  quantity  in  the  after 
period  that  ii  is  in  the  fore  period.  The  total  sulphates  show  a  gradual 
increase,  the  ethereal  sulphates  ;i  decrease.     Consequently  it  is  in  the 

amount  of  inorganic  sulphates,  in  the  case  of  No.  S,  that  the  increased 
excretion  of  sulphur  occurs.      The  figures  expressing  the  ratio  of  the 

ethereal  to  the  inorganic  sulphates  are  1 :  8.2,  l :  9.6  and  I  :  10.3,  respec- 
tively,   POT   the    three    periods.       Impressed    in    percentage   of   the   total 

sulphur  eliminated,  the  figures  show  ;i  marked  decrease  in  the  pre- 
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servative  period  in  the  neutral  sulphur  eliminated,  and  a  reduction  in 
the  ethereal  sulphates  of  one  per  cent,  while  an  increase  occurs  in  the 
inorganic  sulphates.  There  is  evidence  in  this  case  of  an  increase  in 
the  sulphur  excretion  with  marked  changes  in  the  forms  in  which  it  is 
eliminated  in  the  urine. 

In  the  case  of  No.  9  there  is  a  slight  increase  throughout  in  the  total 
sulphur  eliminated,  though  the  sulphur  ingested  in  the  food  slightly 
decreases.  The  neutral  sulphur  is  greater  in  the  preservative  period 
by  0.037  gram  and  less  by  0.029  gram  in  the  after  period  than  in  the 
fore  period.  The  total  sulphates  show  a  slight  diminution  in  the  pre- 
servative period  but  are  increased  in  the  after  period.  The  ethereal 
sulphates  are  practically  the  same  throughout.  The  inorganic  sul- 
phates show  very  little  change,  being  slightly  less  in  the  preservative 
period  and  increasing  in  the  after  period.  The  ratio  of  ethereal  to 
inorganic  sulphates  is  1:  13.2  in  the  lore  period,  1:  12.6  in  the  pre- 
servative period,  and  1:  13.0  in  the  after  period.  There  is  shown  in 
this  case  a  slight  increase  in  the  amount  of  sulphur  eliminated,  which 
differs  from  the  previous  data  in  that  il  is  excreted  in  the  neutral  and 
organically  combined  form,  whereas  heretofore  when  there  has  been 
an  increase,  it  is  in  the  oxidized  and  inorganic  form. 

In  the  case  of  No.  10  there  is  practically  no  change  in  the  amount  of 
total  sulphur  excreted  in  the  fore  and  preservative  periods,  while  in 
the  after  period  there  is  a.  decrease  of  0.037  gram  as  compared  with  the 
amount  in  the  fore  period.  There  is  a  decrease  of  0.037  gram  in  the 
amount  of  neutral  sulphur  in  the  preservative  period  and  a  still 
greater  decrease  in  the  after  period.  The  ethereal  sulphates  ;ire 
nearly  constant  in  amount,  while  the  inorganic  sulphates  -how  an 
increase  in  the  preservative  period,  returning  to  practically  the  origi- 
nal figure  in  the  after  period.  The  ratios  for  the  three  periods  are 
1:  ll.o,  1:  ll.o,  and  1:  lo.l,  respectively.  The  percentage  figun 
well  as  those  expressing  actual  amounts  show  that,  considering  the 
diminished  amount  of  sulphur  in  the  food,  there  is  a  -mall  increase  in 

the  excretion  of  inorganic  sulphur. 

No.  11  shows  an  increased  elimination  i)\'  0.058  gram  per  da\  iA' 
total  sulphur  dining  the  preservative  period   and  0.0  I!)  gram  during 

tin1  after  period  as  compared  with  the  fore  period.  The  sulphur 
ingested  in  the  food  gradually  decreases  throughout  the  observation. 
In  this  case  there  is  a  marked  increase  in  the  katabolic  activities,  .-it 

least,  as  regards  the  sulphur,  which  is  even  more  pronounced  when  it 

is  considered  that  the  sulphur  content  of  the  food  is  diminished  in 
about  the  same  magnil  ndc  as  the  excretion  is  increased.  The  increase 
in  Bulphur,  as  in  the  majority  of  cases,  is  in  the  inorganic  Bulphates, 
which  are  increased  0.220  gram  during  the  preservative  period;  in 
the  after  period  there  is  a  strong  tendency  Bhown  t<»  return  to  normal 

conditions.      The   ethereal   Sulphates   in    the   case   >>!'    V>.    M    ,s||,,\\    ;iii 
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increase  during  the  preservative  period  of  0.016  gram  and  return  to 
normal  in  the  after  period.  The  amount  of  neutral  sulphur  shows 
quite  a  decrease  in  the  preservative  period,  rising  to  practically  the 
same  amount  in  the  after  period  as  in  the  fore  period.  The  ratio  of 
ethereal  sulphates  to  inorganic  sulphates  is  nearly  twice  the  magni- 
tude of  the  normal  ratio  and  shows  very  little  change,  being  1:  18.7, 
1 :  18.1,  and  1 :  19.7,  respectively,  for  the  three  periods.  The  percent- 
age figures,  showing  relative  amounts  in  terms  of  the  total  sulphur 
excreted,  are  in  harmony  with  the  figures  showing  the  actual  amounts 
present. 

The  data  for  No.  12  show  an  increased  excretion  of  total  sulphur  of 
0.051  gram  per  da}'  during  the  preservative  period  with  a  decreased 
ingestion  of  0.105  gram  per  day  in  the  food.  The  amount  of  sulphur 
eliminated  in  the  after  period  is  less  than  in  the  fore  period  with  a  cor- 
responding decrease  in  the  amount  of  sulphur  in  the  food.  The  neu- 
tral sulphur  is  diminished  throughout  as  are  the  ethereal  sulphates, 
the  increase  being  entirely  in  the  quantity  of  inorganic  sulphates 
which  show  0. 152  gram  more  in  the  preservative  period  than  in  the  fore 
period,  but  there  is  a  decrease  of  0.080  gram  in  the  after  period  from 
the  fore  period.  The  results  expressed  in  percentage  show  the  same 
relative  increase  and  decrease  of  the  various  forms  as  do  the  actual 
amounts. 

M    MM  A  I!  IKS. 

The  summary  for  Nos.  1  and  4  is  complete  for  the  whole  observa- 
tion. This  summary  shows  a  decrease  in  the  quantity  of  sulphur 
excreted  in  the  preservative  period  and  a  still  further  decrease  in  the 
after  period.  The  ratio  of  the  ethereal  to  the  inorganic  sulphates  is 
higher  in  the  preservative  period  and  still  further  increased  in  the 
after  period.  The  ethereal  sulphates  and  neutral  sulphur  decrease 
throughout  the  observation  both  in  percentage  and  actual  amount. 

The  summary  for  Nos.  1,  2,  I.  .">,  and  6,  omitting  the  fourth  pre- 
servative Subperiod,  shows  a  slight  increase  in  the  amount  of  total 
sulphur  eliminated  during  the  preservative  period  and  a  decrease 
during  the  after  period.  The  sulphur  ingested  in  the  food  slightly 
decreases  throughout  the  observation. 

In  regard  t<»  the  various  forms  in  which  this  sulphur  is  eliminated, 
M  i>  seen  that  there  i-.  quite  a  diminution  in  the  neutral  sulphur 
throughout,  falling  from  0.327  gram  in  the  fore  period  to  0.289  gram  in 
the  preservative  period  and  0.238  gram  in  the  after  period.     The 

ethereal  .sulphates  are  practically  of  the  same  magnitude   (0.158  and 

ii  ,156  gram,  respectively)  m  the  lore  and  preservative  periods,  but 

fall  to  o.  i  is  gram  in  the  after  period.  The  increased  excretion  is  due 
to  the  inorganic  sulphates  which  amount  to  i.7i*>2  grams  in  the  fore 

period,  I. MO  in  the  preservative  period,  and    1.72!)  in  the  after  period. 
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The  ratio  is  about  normal  and  is  1  :  11.1  in  the  fore  period,  1 :  11.8  in 
the  preservative  period,  and  1:  11.7  in  the  after  period.  The  same 
changes  are  shown  by  the  figures  expressing  the  relative  percentage 
amounts  of  the  different  forms  of  sulphur  for  each  period. 

Taking  the  decrease  in  the  amount  of  sulphur  in  the  food  into 
consideration,  it  is  seen  that  there  is  a  general  tendency  on  the  part 
of  the  preservative,  benzoic  acid,  to  increase  the  excretion  of  meta- 
bolized sulphur;  individually  this  is  shown  in  Nos.  1,  2,  and  5,  Nos. 
4  and  6  showing  a  decrease  during  the  preservative  period.  The 
decrease  in  food  sulphur,  however,  in  the  case  of  No.  4  is  practically 
the  same  as  the  decreased  excretion,  while  for  No.  6  the  decrease  in 
food  sulphur  is  greater.  Attention  is  called  to  the  reduction  of  the 
neutral  sulphur  throughout  the  observation,  which  is  uniformly 
shown  for  all  the  individuals  of  this  summary.  Another  point  is  the 
remarkable  constancy  of  the  ethereal  sulphates.  The  increased 
excretion  of  the  sulphur  is  completely  oxidized  and  excreted  in  an 
inorganic  form  which  naturally  slightly  increases  the  ratio  of  the 
ethereal  to  the  inorganic  sulphate 

The  next  summary  is  for  Nos.  7  to  12,  who  received  benzoate  of 
soda.  There  is  a  slightly  larger  increase  in  the  excretion  of  sulphur 
for  those  taking  the  preservative  in  this  form  than  for  Nos.  1  to  (> 
(omitting  No.  3),  and  there  is  also  a  decreased  ingestion  of  sulphur 
throughout  the  entire  observation.  The  neutral  sulphur  is  de- 
creased  throughout,  and  the  ethereal  sulphates  again  remain  con- 
stant during  the  fore  and  preservative  periods  with  a  slight  decrease 
during  the  after  period.  The  inorganic  sulphates  are  increased  0.090 
gram  during  the  preservative  period,  as  compared  with  0.078  gram 
increase  in  the  summary  for  Nos.   I,  2,   l.  5,  and  6,  and  return  to 

practically  the  same  amount  in  the  after  period  a-  in  the  fore  period. 

The  ratio  IS  -lightly  larger  than  in  the  benzoic  acid  SUmmaiy  and  is 

Largest  in  the  after  period. 

The  same  trend  in  the  percentage  excretion  i>  shown  in  both  sum- 
maries, with  the  exception  <>f  the  ethereal  sulphates  in  the  after 
period  which  continues  to  be  decreased  in  the  sodium  benzoate  >mn- 
mar\  (Nos.  7  to  12)  and  i-  returned  to  aormal  in  the  benzoic  acid 
summary.  In  general,  it  i-  quite  noticeable  that  there  i-  practically 
no  difference  in  the  effect  produced  b\  benzoic  acid  and  -odium  ben- 
zoate on  the  e\creti<»n  of  sulphur  in  the  urine.  This  lb  Further 
shown  by  inspection  of  the  data  iii  the  summarj  for  No-,  i  to  r_\  the 
data  being  merely  combined  in  one  expression.     Tl  •  how 

the  general  effect  of  this  preservative  in  it^  two  forms  on  the  excre- 
tion of  sulphur. 

It  is  quite  evident  that  there  i-  ;i  -liLrht  tendency  manifested  to 
increase  the  katabolic  activities,  a-  shown  1>\  t  he  increased  excrc 
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of  metabolized  sulphur,  which  is  more  pronounced  when  the  diminu- 
tion in  the  amount  of  sulphur  in  the  food  is  taken  into  consideration. 
There  is  a  reduction  in  the  amount  of  neutral  sulphur  eliminated 
under  the  influence  of  the  preservatives  and  this  diminution  is  in- 
creased in  the  after  period. 

The  average  increased  excretion  of  total  sulphates  during  the  pre- 
servative period  is  0.082  gram  per  day,  which  is  entirely  in  the 
form  of  inorganic  sulphates,  as  the  ethereal  sulphates  are  practically 
of  the  same  magnitude  in  the  fore  and  preservative  periods.  From 
this  it  is  quite  evident  that  there  is  a  marked  tendency,  as  is  shown 
by  the  sulphur  and  sulphate  excretion,  to  increase  katabolic  activi- 
ties, at  least  during  the  administration  of  the  preservative.  Con- 
sidered in  connection  with  the  decrease  in  body  weight,  this  point 
becomes  more  significant. 

Another  point  worthy  of  mention  in  this  discussion  is  the  constaney 
of  the  ethereal  sulphates.  These  organically  combined  sulphates  are 
regarded  as  an  index  to  putrefactive  changes  in  the  intestines  due 
to  proteid  decomposition.  The  average  elimination  for  the  11  men 
is  as  follows:  Fore  period,  0.157;  preservative  period,  0.154,  and 
after  period,  0.143. 

It  is  evident,  therefore,  that  the  administration  of  benzoic  acid 
and  benzoates  has  practically  no  effect  on  the  excretion  of  the  ethereal 
sulphates.  This  condition  may  be  accounted  for  in  two  ways.  The 
preservative  may  be  broken  up  or  absorbed,  the  aromatic  nucleus 
being  taken  up  by  the  glycocoll  in  the  body,  and  therefore  it  does  not 
reach  that  part  of  the  intestinal  canal  where  the  ethereal  sulphates 
are  formed,  or  it  may  in  part  reach  the  lower  intestines  where  the 
reduction  in  these  sulphates  caused  by  the  antiseptic  action  of  the 
preservative  is  offset  by  the  increase  due  to  the  combination  with 
the  benzene  nucleus.  From  the  uniform  manner  in  which  these 
aromatic  sulphates  are  excreted,  it  would  seem  thai  the  first  expla- 
nation i^  more  plausible  and  that  the  excretion  of  ethereal  sulphates 
is,  therefore,  maintained  under  nearly  normal  conditions. 
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Table  IX. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 

and  neutral  sulphur,  Series  VIII. 

[Averages  are  per  ilay.] 
No.  1. 
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Results  expressed  in 
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Period. 
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Ethereal  sul- 
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inorganic  sul  • 
phates. 

fore  period. 

J-'irst  Bubperiod: 
Total 

Grams. 

4.431 

.886 

4.  867 
.  973 

Grams. 
11  064 
2  213 

12.  1.53 
2.  431 

Grams. 
1.634 
.327 

1.836 
.367 

Grams. 
9.430 
1.886 

10.317 
2.  063 

Grams. 

0.784 

.157 

.906 
.181 

Grams. 
%  646 
1.729 

9.411 

1    ss_> 

1:11.0 

P.  rt. 
14.8 

r.  rt. 

85.2 

P.    •    P.O. 

7.  1      7s.  1 

\    'Tap' 

Second  subperiod: 
Total 

1:10.4 

15.1 

84.9 

7.  5     77.  4 

77.  s 

Entire  fore  period. 
Total 

Average 

Q  296 
.930 

2  322 
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19.  747 
1.975 

1.690 
.169 
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Pim  u  rvatix  <  pi  Hod, 
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1  <>tal 
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.946 
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.947 
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I  678 
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11.823 

11.904 
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.218 
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.349 

1.346 
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.  278 
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2.144 
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2  016 
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in  291 
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.  164 
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1.981 
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\\erage 

.  subperiod: 
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1.  11.5 

14.8 
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...s 
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Third  subperiod. 

Total 



1.  11.5 
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88.7 

7  1      81.6 

Fourth  subperiod: 
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U.9 

88.1 

7.(1      si    1 



Entire  preservative 
period: 
Total 

18.910 
946 

_'  361 

5.  572 

11    '.In 

.  164 

1  '.Us 

1.11.7 

11. s 

SS 

7.0      si.  _' 

After  period. 

ubperiod: 
Total 

■1  311 
3. 973 

10  766 
2  L53 

i  984 

1.279 

.  256 

1  205 

.241 

g  is., 
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l   743 

.709 

.  1  u 

.70s 
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Second  subperiod. 
rotal 
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12.0 

si    1 

1 136 
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Table  IX. —  Uriru  determinations-    Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur.  Series  VIII — Continued. 

[Averages  are  per  day.] 
No.  :2. 
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Results    expressed    in 
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Fort  period. 
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Second  Bubperiod: 
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1.217 
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13.105 
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Grams. 
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.191 
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P.  ct. 

14.6 
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P.  (t.  P.ct. 
7.3     78.1 

1:10.8 

15.2 

s4.s 

7.2     77.6 

Average 

Entire  fore  period: 

Total 

Average 

11.334 

1.  L33 

lis.  302 

4.215 

.422 
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i.  l'.i: 
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2.'.I71 

1  4.  :*24 
2.865 
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.  425 

2.  181 
1.951 

2.022 

.404 

12.827 

2.  505 

12.  721 
2.544 

12.905 
2.581 

12.  302 
2.460 

.  167 

1.137 

.227 

l.  L30 
.  226 

1.144 

.  229 

11.994 

1:14.4 

14.2 

85.8 

Average 

2.  399 
11.584 

.  subpi  riod: 

Total 

1: 10.2 

14.6 

85.  4 

77.7 

Average 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total                 ...    . 

2.317 
11.775 

11.158 
2.  232 

1    Hl.4 

KM      86.9 

7.6     79.3 

1:  9.8 

111      85.9 

8.0     77  9 

Average 



Entire  preservative 

period : 

Total 

Average 

23.642 

1    ls_' 

59.033 

•_'.  952 

8.  278 

.414 

50  7".:. 

4.244 

.212 

46. 511 

1:11.0 

M.  0     86.0 

7.2      78.8 

After  period. 
Firsl  subperiod: 

Total 

5.545 

1.  in'. 

5.616 
I   123 

13  845 
2.769 

1  1  1 1'.'  1 

.315 

1    711 

12.272 
2   154 
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L.137 

.227 

1  022 

•jut 

n   L35 
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!  Bubperiod: 
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1:  L1.0 
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7.:!     B0. 3 
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Entire  after  period: 

Total 



11.  H.I 
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3  314 
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i 
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Table  IX. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 

and  neutral  sulphur,  Series  VIII — Continued. 

[Averages  are  per  day.] 
No.  3. 
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Results    expressed    in 
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period : 
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Afirr  period. 
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11.079 

•2  -211, 

.516 

.  lit;', 
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2.041 

Second  subperiod: 
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Table  IX. —  Urint   determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  VIII  -Continued. 

[Averages  are  per  day.] 

No.    4. 


co 

en 

33 

u 

3 
,d 

si- 
's 

/. 

"3 

o 

O 

CG 
en 

3 

u 

3 

P, 

1 

"3 

o 

r-1 

en 

33 

t- 

S 

.= 

io 

CO 

"3 

3 

■ 

33 

en 

a 

ates  as 

en 

33 

a, 

o   . 

**  en 

CD 

^l 
jgf1 

.2  8? 

3§ 
«•= 

Results  expressed   in 
percent  of  total  sul- 
phur in  terms  of  S03. 

Period. 

33 

■3  -i 

Be 

3CG 
en 

3 
+j 
o 
H 

a  A 

"3 

£ 
w 

3    A 

■o 

O  to 

6 

o 

c 

1— 1 

3 

en 

it 

r 

3  . 
3 

O 

Ethereal  sul- 
phates. 

Inorganic  sul- 
phates. 

Fore  period. 

First  subperiod: 
Total       

Grams. 
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L.382 
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P.rt.  P.ct. 
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Average 

Second  subperiod: 
Total 

.  878       2.  193 

4.914      12.271 
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1  :10.3 

13.4 
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7.5 
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Average 

Entire  fore  period: 
Total 
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89.9 
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Second  subperiod: 
Total    

2.094         -161 

4.278 
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2.136 
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10.824 
2.16S 
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1.887 
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l.Stili 

9.340 
1.868 
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.177 
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.165 

.862 
.172 

1  :   9.6 

11.7     8S.3 

8.3 

80.0 

Average 

Third  subperiod: 

Total 

.856 

4.204 
.841 

4.335 
.867 

1:10.3 

11.1 

88.9 

7.9 

81.0 

Fourth  subperiod: 

Total 

Average 

Kut Ire  preservative 
period: 

Total 

Average 

1:  9.8 

13.7 

86.3 

8.0 

78 

17.480 
3/  i 

43.646 
2.182 

5.073 

.  254 

38.573 
1    Q2Q 

3.379 
.  169 

35.194 
1.760 

1  : 10.4 

11.6 

88.4 

7.7 

80.G 

After  period. 

First  subperiod: 
i  otal 

1.006 

.  939 

11.723 
2.345 

10.438 

•>  (tXX 
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9.347 
1    sr.'i 

.873 

.175 

.764 
.153 
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1.944 

s..\s:; 
1.717 
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Second  subperiod: 
Total 
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Kilt  ire  after  period. 

rota!  
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2.216 

2.221      19.940 

.  222 

1.637 
.164 

18.303 

i  330 

1  :  11.2 

111.11 

90.0 

7.4 

rage 
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Table  IX. —  Urine  determination* — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur.  S,  ries  VIII — Continued. 

[Averages  are  per  day.] 
No.  5. 
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Fir^i  BUbperiod: 
Total       

Grams. 

a  2.  915 

.583 

.564 

Grams. 
7  279 
L456 

7.042 
1.408 

Gram.1!. 
1.078 
.216 

1.  153 
.  231 

Grams. 
6.201 
1.240 

5.889 

1.17s 

Grams. 
0.585 

.  117 
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Grams. 
5.616 
1.  123 

1.U.-.7 

1:9.6 

p.  et. 

14.  s 

85.2 

P.  et. 
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Average 

Second  BUbperiod: 
Total 

1:8.8 

16  4      - 
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75.  1 

Entire  fore  period: 
Total 

«  5.  735 
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14.  321 
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2.231 
.  223 
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1:9.2     15.1 

76.1 
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p«  ft  r  "■    • 
lubperiod: 

Total    
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.616 

a  3.  421 

3.431 
.686 

a  3. 066 
.613 

7...v. 
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8.542 
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8.566 
1.713 

1.531 

1.040 
.208 

1.201 
.240 

.838 
.  168 

.877 

.175 

1.329 

7.  341 
1.468 

1.646 

1.350 

.115 

.598 
.120 

.  132 

.  534 

.  I(i7 

6. 070 
1.214 

1.349 

1.413 
L240 

l:lu.5 

7.5 

Average 

Second  BUbperiod: 
Total 

1:11.3 

14.1 

7.0 

Average 

Third  BUbperiod: 
Total     

1:10.7 

oa  2 

7.7 

Average 

Fourth  BUbperiod: 
Totul 

1:11.7 

11.5     sa  5 

7.o     81.6 

Average 



Entire  preservative 
period: 
Total 

12.986 
.650 

32.450 

.  108 

1.425 

2.370 

.119 

26.  124 

1:11.0 

12. '_' 

7.:;     ml  5 



After  period. 
mbperiod: 

T..t..l... 

Average 

:  BUbperiod: 

Total 

Average 

.601 
2.802 

7.374 
1.47.". 

.71  l 
.  152 

.  205 

6.613 

1.  198 

.571 
.114 

..-.15 

.  L03 

l.JUS 

Looa 

1:  lo... 

10.3 

:  :     si..» 

1:  10.6 

Entire  after  period: 

l     

L784 

.  17s 

L086 

.  108 

11.501 

1.  160 

l.lo... 

12.4 

BO  0 

i  \-  rage 

<*  Avenge  added  to  complete  record. 
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Table  IX. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 

and  neutral  sulphur.  Series  VI 11 — Continued. 

[Averages  are  per  day.] 
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Fore  jJtriod. 

First  Bubperiod: 
Total   

Grams. 
4.670 

Grams. 
11.662 

Grams. 

1.710 
.342 

1.705 

.341 

Grams. 
9.952 

.1.990 

9.905 
1.981 

Grams. 

0.627 

.  125 

.638 
28 

Grams. 

1:14.9 

P.ct. 

14.7 

P.ct. 
85.3 

P.ct. 
5.  1 

Average 

Second  Bubperiod: 
Total 

2.332 
11.610 

1:14.5 

14.7 

85.3 

5.5 

Average 

Entire  fore  period: 
Total 

9.320 

.  932       2. 327 

3.415 
.342 

19.857 
1.986 

L.265 

.127 

18.502 

1.859 

1:14.7      14.7 

85.3 

5.4 

Average 

Preservati  e  period: 
Firsl  Bubperiod: 

Total 

4.  374 
4.  530 
4.  509 

10.922 
2.184 

11.310 

LI.  259 

10.709 
2.142 

1.449 
290 

1.515 

.303 

1.583 
.317 

1.359 

9.473 
1.895 

9.795 
1.959 

9.676 
1.935 

9.350 

.590 
.118 

.009 
.122 

.606 
.121 

.582 
.110 

8.883 

1.777 

1.837 

9.070 
1.814 

8.768 
1.754 

1:  15.1 

13.3 

80.7 

5.4 

Average 

.  subperiod: 
Total 

1:  15.3 

14.6 

M   2 

Average 

Third  Bub  period: 
Total 

1:15.0     14.1 

85.9 

5.4 

Average 

Fourth  Bubperiod: 

Total 

Average 

1:15.1     12.7 

87.3 

5.4 

81.9 

Entire  preservative 
period: 
Total 

17.7(12 

2.210 

.295 

38. 294 

1.915 

2.387 
.119 

1.795 

1:  15.0 

:       B1.2 

Average 

Aft*  r  period. 

ubperiod: 
Total 

4. 118 
.818 

2.056 

10.210 

.916 

.  183 

.981 

.  196 

1 .  ,s7:> 
1.846 

.571 

.IN 

.  110 

1:  15.4 

-    • 

91.1 

- 

Average 

Second  Bubperiod: 

T^tal 

l:  15.8 

:..  i 

rage 

Entire  after  period: 

.821 

l  897 

.  190 

|       Mil 

I.  120 

17    17, 

1:  15.6 

idded  t"  complete  record. 
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Table  IX. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sul\ 
and  neutral  sulphur,  Series  VIII — Continued. 

[Averages  are  per  day.] 
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percent  of  total  sul- 
phur in  ten: 
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Grams. 

A.  42:* 
.885 

.915 

Grams. 
11.044 

11.427 

Grams. 
1.455 

.291 

1.908 
.382 

Grams. 
9.589 
1.918 

9.519 
1.904 

Grams. 
0.622 

.124 

.130 

Grams. 

1:  14.  4 

I'.,'. 

ia.2 

P.ct. 

81.2 

Average 

Second  subperiod: 

Total 

Average 

1.793 
1.774 

U13.7     16.7 

83.3 

5,7 

Satire  fore  period: 

.1 

Average 

8.999 
.900 

•22.  471 
2.  247 

3.363 
.336 

19.108 
1.911 

1.270 

.127 

17.838 
1.784 

1:14.0 

85.0 

,'riod. 

abperiod: 

J 



4.564 
.913 

3.987 

11.397 

9.956 
L991 

9.178 
11.146 

1.500 
.300 

1.270 
1. 10S 

1.42.-. 

9.897 

8.686 
1.737 

1.674 

1.944 

.598 

.  120 

.588 
.118 

.11:; 

.121 

1:  l:,:, 

13.2 

86.8 

B1.6 

riod: 
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8.098 

9.118 
L.824 

s7.2 
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Third  Bubperiod: 
Total 

1:13.8 

11.7      - 



Fourth  Bubperiod: 
Total 

Average 

1:15.1 

12.8 

Entire  preservative 
perio 

Total 



16.811 

.841 

41.977 

5.303 
.265 

.118 

1:14.6     12.6 

87.  i 

0(f. 

abperiod: 

Total 

Average 

1  Bubperiod: 
Total.    .. 
Average 

3.603 
.721 

1.054 

.211 

1.590 

.516 

.  L03 

.lid 

L.485 

1:14.  i 

11.7 

1:  15.8 

1 1.  9 

Entire  after  period: 

.  25 1 

1.021 

15.411 

1    1 5.  1 

- 
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Table  IX. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur.  Series  VIII — Continue?!. 

[Averages  are  per  day.] 
No.   8. 
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Results    expressed  in 

per  cent  of  totalsul- 
phur  in  terms  of  Si  1 ,. 
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4.  132 
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10.  317 
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Grams. 
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.340 

1.416 

Grams. 
8.618 

,.:,. 

8.901 
L.780 

Grams. 

0.884 

.177 

1.012 
.  202 
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7.  734 

1 .  .".47 
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1:8.7 

P.ct. 
16.5 

p.  ct. 
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Second  subperiod: 
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13.7 
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■,  -    :-.." 
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Total 

8.265 
.827 
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2.064 
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.312 

17.  519 
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.190 
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84.9 
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Fir-t  subperiod: 
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Second  subperiod: 
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1373 
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a  4.  253 
.851 

4.  113 

4  047 
.809 

10.920 
2.184 

10. 620 
2.  124 

10.271 
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2.021 

1.637 

1.454 
.291 

1.406 
.281 
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.  232 

9.283 
1.857 

9.166 

8.865 
L773 

8.947 
L.780 

.895 
.179 

.  745 
.149 

.  L66 

.  067 
.  103 

8.388 
1.678 

8.421 
1.684 
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1.608 

7. 080 
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1:9.4 

15.0 

85.0 

8.2 
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86.3 

7.0 
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Third  subperiod: 
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86.3 

8.0 
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1:9.7 

11.5 
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period: 
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41.916 
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3.430 
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32.831 
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13.5 

86.5 

After  period. 

ubperiod: 
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•1.  074 
.815 

I  182 

10.  17:', 
2.  055 

2  080 

704 
14] 

.  180 

L.894 

l  

.860 
.  172 

.821 

.  104 

8.609 
1.722 

1.7!.", 

1:10.0 

6.9 

03.  1 

8.5 

V,    I 

Average 

Second  Bubperiod: 
Total 

1:  10. 6 

3.6 

01.4 

7.0 

rage 

Entire  after  period: 

Total 

Average 

20.616 

2    IN,  J 

L.603 

.  160 

I  001 

L.681 
.  168 

1.733 

02.  2 

M    1 

"  Average  added  to  complete  record. 
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Table  IX. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  VIII — Continued. 

[Averages  are  per  day.] 
No.    9. 
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< in  nns. 
12.  0t  18 
2.414 

11.869 

2.  :<74 
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Second  subperiod: 

Total 

Average 
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atti  i  period. 

Firs!  subperiod: 
Total 

a  L860 
1.  164 

5.219 

1.0)4 

12.  L35 

2.  427 

11.  147 
2.  229 
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a  4    Ba  1 

\ verage  

Third  subperiod: 
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1:12.2 
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87.9 

B1.2 

First,    s.coiid.    and 
third  subperiods: 
Total. . . 

14.543 
.970 

36.314 
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4.  150 
.277 

32  lid 
2.144 

2.  MA 
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2a  791 
L.986 

1:  12.  H 

11.4 



Afti  r  pi  rind. 
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12.010 

a  too 
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.211 
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L.  584 

.  L58 

1:13.(1 

- 



"  Average  added  tooomplete  record. 
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Table  IX.      /    iru   determinations     Ratio  cf  preformed  sulphates  to  ethereal  sulphates 

and  neutral  sulphur.  Series  VIII — Continued. 


[Averages  are  per  day. 
No.  lO. 
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Results    expressed    in 
per  cent  of  total  sul- 
phur in  terms  of  SO:!. 

Period. 
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Fore  period. 

First  Bubperiod: 
Total 

Grams. 
3.  861 

.772 

3.842 
.768 

Grams. 
9.641 
L928 

9  594 
1.919 

Grams. 
1.  483 
.  297 

1.331 
.  266 

Grams. 
L.632 

8.  263 

1.  653 

Grams. 
o.  661 

.  132 

.713 
.  1  13 

Grams. 
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1:11.3 
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P.cf. 
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P. « /.  P.ct. 
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Average 

Second  subperiod: 

Total 

Average 

1:  10.6 

13. 9  i  86.  1 

7.4     78.7 

Entire  fore  period: 

Total 

Average 

7.703 
.770 

19.  235 
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16.421 
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15.047 

1.  505 
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Preservativt  period. 
First  subperiod: 
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l.  39 1 
.  879 

(.  236 
.847 

3  555 

.711 

3.244 

.649 

10.  971 
2.  194 

10.  577 
2.  115 

8,  877 

1.  77.", 

8.  100 

1.(120 

1.280 
.  256 

1.248 
.250 

1.268 
.254 

1.0'.  12 
.218 

9.691 
1.938 

9.329 
L.866 

7. 

1.522 

7.  008 

1.  Iii2 

.  779 

156 

.753 

.  17.1 

.  133 

.613 

.  123 

8.912 
L782 

1.715 

6.945 
L.389 

0.  395 
1.279 

1:11.  1 

11.7 

7.1 

M.2 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

1:11.4 

11. s 

38  : 

7.  1 

81  l 

1:10.  5 

11.3 

85.  7 

7  :,      7  s  2 

Average 

Fourth  subperiod: 

Total.... 

Average 

1:10.4 

Las 

7.0      79.0 

Entire  preservative 

period: 

Total 

Average 

15.  129 

.771 

1.  926 

1.SSS 

.211 

3a  637 

I.C.S2 

2.809 

.  no 

3tt  828 
1.541 

1:  11.0 

12.7 

7.3     80.0 

.1  ii f  r  period. 
First  subperiod: 

Total 

.  735 
.731 

L835 

9.  121 
L.825 

.  Ill 

1.  L66 
.  233 

1.  720 
1.592 

.  732 

.  111. 

.721 
.  1 15 

7.870 

1.571 

7.231 
1.  117 

1:10.8 

a  a 

vi.     86.8 

Second  subperiod" 

Total 

I:  loo 

12.  B 

7.9      79.3 



i.nt  ire  after  period: 
Total 

7.  328 
.  733 

I  830 

1.73s 
.  171 

16.560 
L656 

I.  156 

.  1  10 

15.  101 
1.5111 

1:10.4 

9.  5 

90.5 

Average 
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Table  IX. —  Urine  (^terminations—Ratio  of  preformed  sulphate*  to  ethereal  sulphates 
and  neutral  sulphur,  Series   VIII — Continued. 

[Averages  are  per  day.] 
No.  11. 
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First  Bubperiod: 
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9.519 
1.904 
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P.ct. 
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P.  ct. 
85.  1 
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Second  Bubperiod: 
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Entire  fore  period: 
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.976 
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4.1      82.0 
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Second  Bubperiod: 
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Third  Bubperiod: 
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7.7 

L8 

Fourth  Bubperiod: 
Total 

1:18.2 

L7 

\     ■   g     

Entire  preservative 
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Total 

1.034 

4.840 
.  242 

2.  452 
.  123 

44 .371 

1:18.1 

9.  i 

A  vi  rage 

First  subperiod: 
Total 

L.045 

2.511 
13.041 

11.064 

11  237 

.  120 

L0.761 

2.  152 

11.9 



riod: 
Total       

Average 

Entire  after  period: 

lo.  260 
1.025 

.  lux 

87.  1 
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Table  IX. —  Urint  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  VIII — Continued. 

[Averages  are  per  day.] 
No.  12. 


Total  sulphur  as  S. 

d 

CO 

3 

u 

xi 

~ 

"3 

cS 
u 

CO 

M 

3 
O 

Total      sulphates     as 

Ethereal  sulphates  as 

so3. 

03 

- 

h 

50 

CO 
W   03 

i  - 
1 

a 

o   . 

+*   03 

9 

~   - 

Result  ^  expressed  in 
per  cent  of  total  sul- 
phur in  terms  of  S03. 

Period. 

I  — 
- 

tJ  c 

$  s 

i 
H 

9 

3     . 

o 

1   . 

05 

■a  J 

s:  ft 

♦a 

w 

i 

3 
x     . 

:_    /' 
•-  O 



-    - 
t*J3 

u  5L 
: 

— 

Fort  period. 

First  Bubperiod: 

Total 

Average 

Grams. 

4.. 507 

.901 

4.(505 
.921 

Grams. 
11.254 
2.251 

11.499 
2.300 

Grams. 

1.696 

.339 

1.525 
.306 

Gra  ms. 
9.558 
1.912 

9.974 
1.995 

Grams. 

1.123 

.225 

1.061 

.212 

Grams. 
8.435 
1.687 

8.913 
1.783 

1:7.5 

P.ct. 
15.1 

84.9 

P.  (7.  P.<7. 
10.0      74. -J 

Second  Bubperiod: 
Total   

1:8.4 

13.3 

86.7 

9.2     77.5 

Average 

Entire  fore  period: 
Total 

Average 

9.112 
.911 

22.753 
2.275 

3.221 
.322 

19.532 
1.953 

2.184 
.218 

17.348 
1.735 

1:7.9 

14.2 

85.8 

9.6      76.2 

Pfv   -  rvatix  t  period. 
Eirsl  sUi>j>eriod: 

Total 

Average 

5.277 
1.055 

4.883 
.977 

4.925 
.985 

4.146 
.829 

13.177 
2.635 

12.192 
2.438 

12.298 
2.480 

10.363 

2.071 

1.719 
.344 

1.535 
.307 

1.839 
.368 

1.172 
.234 

11.458 
2.292 

10.657 
2.131 

10.459 
2.092 

9.181 
1.836 

1.149 
.230 

.987 
.197 

.953 
.191 

.923 
.185 

10.309 
2.002 

9.670 
1.934 

9.506 
1.901 

8.258 
1.662 

1:9.0 

13.0 

87.0 

8.7 

78.2 

Second  Bubperiod: 
Total 

Average 

1:9.8 

12.6 

87.4 

8.1 

Third  Bubperiod: 
Total 

1:10.0 

15.0 

85.0 

7.7 

77.3 

Fourth  Bubperiod: 
Total 

1:8.9 

11.3 

ss.7 

8.9 

79.8 

Entire  preservative 
period: 

Total 

Average 

19.231 

.962 

48.020 
2.401 

6.266 
.313 

il  766 
2.088 

4.012 
.201 

37.743 

I.SS7 

1:9.4 

13.0 

87.0 

8.4 

78.6 

After  period. 

First  Bubperiod: 
Total 

l.l'.C, 
.889 

4.199 
.840 

10.474 
2.095 

L0.486 
2.087 

1.226 
.246 

1.681 
.336 

9.249 
L.860 

8  sot 
1.761 

.771 
.164 

.730 
.148 

s   178 
L.696 

s  H7I 

1.615 

1:  U.O 

11.7 

7.4 

80.9 

Average 

Second  Bubperiod: 
Total     

1    ll.n 

16.0 

84.0 

7.0 

77.0 

Average 

Entire  after  period: 
Total 

2.908 

is  088 
I  806 

L.801 
.180 

1:  n.o 

13.9 

M  i 

7.2 

Average 
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Table  IX. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  VIII — Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

ISTo.-s.  1  and   4. 


CO 
JO 

- 

u 

E 
1 

"3 

o 

r- 

£ 

SB 

A 

3 
I 

~ 

O 

DO 

3 

id 

GO 

■z 

9 

v. 

oo 

- 

- 

5© 

SCO 

a 

"3 

o 

00 

- 
-- 

oo 

© 

"H. 

0    . 

-  / 
- 

-  - 

e| 

-_  — 

f  = 

<D  ■ 

2£? 

-  - 

Results  expressed   in 

percent  of  total  Mil- 
phur  in  terms  of  S03. 

Period. 

o 

© 

CO 

O  a, 

=  ~ 

3 

C 

— •  — , 

B 

■  5 
— 

o 

DO      . 

El  — 
|  - 

- 

P.<rf. 

79.  1 

Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 
Total 

B.  B22 
.  882 

Grams. 

22.028 

2.  203 

Grams. 

3.016 

.302 

3.  177 

Grams. 

19.012 

1.901 

20.947 
2.095 

Grams. 

1.583 
.158 

1.832 

(i  nuns. 

17.  429 

1.743 

19.115 

1:11.0 

p.  a. 

13.7 

P.ct. 
86.3 

P.cr. 
7.2 

9.781      24.424 
.978       2.442 

1 :  10.  4 

14.2     85.8 

7..". 

Average 

.183       1.912 

Entire  fen-  period: 
Total 

18.603     46.452 
.  930       2.  323 

6.493 
.325 

39.  959 
L.998 

3.415 
.171 

36.  544 

1 .  s_>7 

1 :  10.  7 

14.0     86.0 

7.  1      78  7 

\    i  •  rage 



Preservative  -period. 
Firsl  subperiod: 

Tot  nl 

Average 

Second  subperiod: 
Total 

9.  :m 

.  939       9  346 

2.266 

.  227 

2.991 
.299 

_'.  51 1 
.  251 

2  B7  l 
.287 

21.190 
2.  119 

19.  513 
1.951 

19.887 
1.989 

19.631 
1.963 

1.620 
.162 

19.  570 
1 .  957 

1 :  12. 1 

9.  7     90.  3 

sa  i 

9.013 

.901 

8.971 
.897 

9.013 
.901 

22.  .504 
2.250 

22  mi 
2240 

22.505 
2251 

L692     17.821 
.  L69       L782 

L. 669     is   'is 

1:10.:. 

13.  3 

7.:, 

Third  Bubperiod: 
Total 

1 :  10.  9 

11.2 

88.8 

7.5      si.;} 

Average 

Fourth  subperiod: 
Total  

.167 

L684 

.  L68 

1.822 

17.947 
L795 

1:10.7 

12.  s 

87.  2 

79. 7 

Entire  preservative 

period: 

Total 

36.  390 

90.  flftfi 

L0.M5 

80.221 
2  006 

ti.  665 
.  L67 

7:i.  556 

1:11.  o 

11.7 

7.  J 

.910 



IfUr  J"  rind. 

iibperiod: 
Total 

9.006 

22.  188 

_'.    10'  1 

.211 
.  230 

2a  079 

18.062 
1.806 

.  158 

1.  172 

is  L97 
L850 

If..  fiOO 

1:11.7 

10.7 

7.0 

.901       2.249 

8.153     2ft  358 
.815 

1  -nl  .period: 
Total 

1:11.3 

11.3     B8.7 

7.2     si.;, 

\\ erage 

.117       1.659 

Entire  after  i 

Total 

17.  160 

2  1  12 

38  I  1 1 

l  907 

I.7.M 

1:11.5 

11. o 

7.  1 

8L9 
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Table  IX.—  Urim  determinations-  Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulpki  VIII — Continued. 

SUMMARIES   Continued. 

[Averages  are  per  man  per  day.] 

X  <  >s.  1 .   "-'-     1  ,  •">,  and  <  >. 


Total  sulphur  as  S. 

: 

■ 

— 
0 
Eh 

Cm  his. 

54.074 

2.  163 

rr. 

- 

% 

Ethereal  sulphates  as 

co 

- 

— 
- 
sz 

9  4 

X 

-  /. 

a  - 
a 

& 

0 
& 

— 

0   . 

—  j 

-  - 

el 

1  — 

■-  '■ 

<y 

C  = 

a3 

c  t* 

-  - 

Results  expressed  In 

percent  of  total  sul- 
phur in  terms  1 

Period. 

1 

- 

-/. 
■j. 

a. 
0 

EH 

"5 

m 
—  Ej 

I1 

3  - 
0 

Eh 

Ethereal  sul- 
phate   . 

inorganic   ul 
phat 

/'or/-  period. 

Pirsl  subperiod: 

Total 

Average. 

Grams. 
21.655 

dm  nix. 
7.714 

.  309 

8.640 
.346 

dm  ms. 

46.  a  0 

1.854 

49.  633 
L985 

(!  nuns. 
.150 

1.  L66 

.107 

Grams. 
42.609 

1.704 

1:.  467 

1.819 

1:11.4 

P.d. 

14.3 

85.7 

P.  (V.    P.  ct. 

6.9 

Becond  subperiod: 
Total 

23.  337     58.  273 
.  (1:5:5       2.  331 

1:10.9 

148 

85  2 

7  1      78.0 

Average 

Entire  fore  period: 
Total 

44.992    112.347 
.  900       2.  247 

16. 354 

.327 

95.  993 
1.920 

7.917 
.158 

88. 076 
1.762 

1:11.1 

14.  6 

85.4 

7  0 

Average 

Preservatv  <  i»  Hod. 

ubperiod: 

Total 

22.  832 
.913 

22.  932 

.'.(17 

22.  861 
.914 

57. 015 
2.281 

57.  258 
57.082 

6.879 
.  275 

7.888 
.:51(i 

.  275 

50. 136 
2.005 

l  975 

.-,11  196 
2.008 

3.  019 
.  1 45 

4. 036 

.  101 

4. 067 

.  103 

46.  517 
1.861 

45.334 
1.813 

46.  11".  > 
1 , 8  15 

1:12.9 

12.1 

87.9 

6.3 

Sl      Ii 

Average 

Second  subperiod: 
Total 

1:11.2 

13  8 

7.0 

Average 

Third  subperiod: 
Total     

1:11.3 

12.1 

87.9 

7.1    «n.a 

Average 

First,   second,  and 
third  subperiods: 

Total     

68  625 

171  ass 

149.702 
L.996 

1 1 .  722 
.156 

137  980 
1.840 

1:11.8 

12.6 

87.4 

Average 

.915       2.285 

AfU  r  period. 

liist  subperiod: 

Total 

Average 

Second  suDperiod: 

Total 

rage 

21.622 

•>  Ififi 

.226 

6  041 

.  2  !■-' 

15  548 
l  822 

.  154 
.142 

44.  469 

1 .  779 

11  990 
1  680 

1:  11.5 

10.5 

89.5 

20.680 

2. 004 

1:11.8 

11.7 

88.3 

81.  1 

Entire  after  period: 
Tol  Ll 
Average 

2  112 

11.700 

1  B78 

7   119 

lis 

1   729 

11.1 

88.9 

7.0 

M   '.l 
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Table  IX. —  Urine  determinations-  Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  VIII — Continued. 

SUMMARIES— Continued. 

[Averages  arc  per  man  per  day.] 
Nos.  7  1<»  LS. 


w 
■j. 

r: 
u 

D 

"3 
"3 

o 

C 

CO 

CO 

9 

H 

3 

ft 
9 

■a 

o 
Eh 

u 

ft 

t: 
■j. 

- 
m 

r  x 

a 

■>-> 

O 

s 

0 

i: 
-    • 

i  - 

- 

- 
— 

ft 

CO 

=   ~ 
- 

c 

a 

H- 1 

0     . 

Results  expressed  in 

percent  of  total  sul- 
phur in  terms  0 

Teriod. 

ec  ft 

o  3 

- 

II 

«-9 

~~     ~ 

72  zL      ~- 
=           _;  - 

z 

/ 
— 

s.      . 

-  - 

- 

Fan  period. 

Firsl  Bubperiod: 
Total 

Grams. 
26.946 

.898 

20.  47  r 
.890 

Grams. 
67.282 
2.  243 

66.  115 

2.204 

Grams. 

9.  4.-,: 

.315 

.  292 

Grams. 

57.  825 

1.928 

1.912 

Grams. 
4.  597 

.  i:,:; 

4.  70s 
.157 

Grains. 
1.774 

1.755 

1:  11.6 

P.ct. 
14.1 

P.ct 

P.ct. 

79.  i 

Average 

Second  Bubperiod: 
Total 

1:11 .2 

13.3 

7.1 

7'.'.  0 

Average 

Entire  fore  period: 

Total 

is.  220 
.304 

li:».  177 
1.920 

.155 

1.7t.:. 

1  :11.4 

IT  7 

7.0 

period. 

First  Bubperiod: 

•  ,l      

.961 
26.  178 

27.045 
.  902 

71.975 

66.  116 

2.204 

67.  233 

2.241 

.295 

7.931 
.264 

.  275 

6a  139 

2.  105 

1.940 
L.976 

.  ltd 

4. 335 
1 45 

1.943 

53.850 
I.70S 

1:12.0 

12..; 

i..7     81.0 

Second  Bubperiod: 

■  J 

Average 

Third  Bubperiod: 

I  ■! 

1  :  12.4 

12.0 

6.6     si.i 

:.4.  763 
.  i:.l        1.825 

1  :12.1 

12.3 

(.7     81.5 

First,  second,  and 
third  BUbperiods: 

i  otal 



.915 

2.  281 

25.010 

.278 

180.61  1 
2.007 

l  :>2 

1     12.2 

12.2     38. 0 

81.3 

r  p<  Hod. 

First  subperiod: 

.1 

.850 

2.  122 
65.081 

.213 

I  909 
1.910 

.  1  42 

1.767 

1    77  1 

1  :12.5 

M.  1 

Second 

Total 

1  :  13.1 

12.(1 

Entire  after  period: 

■   : 

51.556 

14.  194 

11  l  540 

1.770 

1  :12.s 

ll.d 

.\';:;<;<>    Bull.  84,  id  i    08 
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Table  IX. —  Urint  determinations     Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  VI II — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 
Nos.  1  to  12,   omitting  No.    3. 


c6 

u 
xi 

~z 
J. 

"3 

O 

d 

■ 
- 
u 

p 

- 
- 

so 

O 

Eh 

CO 

3 
3 

- 

00 

- 

Total    sulphates    as 

BO  . 

CO 

=3 

CO 

© 

- 

ft   . 
7- 

"3 
© 

CO 

© 

cd 

JS 
0, 

-  A 
- 
in 

©  oo 

1* 

3 

B 

o 

a 

>— i 

i 

3 

"3.2 
Bf 

®  s. 

©  o 

o 

3 

Results   expressed    in 

per  cent  OI  total  siil- 
phur  in  terms  of  SO«. 

Period. 

i  _ 

© 

Total     sul- 
phates. 

Ethereal  sul- 
phates. 

Inorganic  sul- 
phates. 

Fore  period. 

First  Bubperiod: 

Total 

Grams. 
48.601 

Grams. 
121.  356 

Grams. 
17. 171 

Grams. 
104.185 

Grams. 

8.348 

.152 

8.874 
.161 

Grams. 

95. 837 

1.742 

98.  Ill 
1.784 

1:11.5 

P.ct. 
14.1 

P.ct.    P.ct.   P.ct. 
K5.9        6.9      79.0 

.^l       2.206 

49.814    124.388 
.906       2.262 

.312       1.894 
17.403    106.985 

1 

Second  Bubperiod: 

Total 

l:u.l 

14.0  '  86.0  '     7.1      78.9 

.316 

1.945 

Entire  fore  period: 
Total 

98.415 
.895 

245.  744 
2.234 

34.  574 
.314 

211. 170 

i .  Q-?n 

17.222 
.157 

193. 948 
1.763 

1:11.3 

14.1 

7.0     78.9 

Preei  rvativt  jifriod. 

Eirst  sul (period: 
Total 

51.657 

.  939 

49.410 

49.906 
1.803 

128. 990 
2.345 

123.374 
2.  243 

124.315 
2.  D60 

15.715    113.275 
.286 

8.463 

104.  R\o 

1:12.4 

12.2 

87.8 

6.6 

Bi.a 

.  154        1.906 

Second  subperiod: 
Total 

15.819 

.288 

15.  11"  • 
2  ls75 

107.  555 
1.956 

109.  486 
1.991 

8.371 
.152 

8.594 
.  156 

99.184 
1.803 

100.892 
1.834 

1:11.8 

12.8 

87.2 

6.8     80. 4 

Third  Bubperiod: 

Total 

1:11.7 

12.2 

88.1 

6.9     81.2 

.     ... 

Eirst,    second,    and 
third  subperiods: 
Total 

150.973 
.915 

.  283 

330.316 

25.428 
.154 

304888 
1.848 

1:  12,0 

12.4 

s7.7 

6.8     80.9 



i  /''  r  period. 

First  Bubperiod: 
i  otal 

47.114 
16.724 

L17.642 
2.  139 

116.670 
2.  121 

12. 057 
.219 

13.837 

105.  585 
L920 

102.  833 

s.  113 

.  lis 

7.624 

.  139 

15.  737 
.143 

97.  172 
1.772 

95.209 
1.731 

1:  12.0 

in.  2 

89.8 

s  •  g 

Average 

Second  Bubperiod: 

Total 

1:  12.5 

11.9 

88.  i 

si  6 

rage 

.252       1.870 

Entire  after  period: 

Total.... 

Average 

25.894 

208.  118 

L.895 

l  753 

1:12.2 

ll.l 

B  7 
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MICROSCOPICAL  EXAMINATION  OF  THE  URINE. 

The  numbers  used  in  representing  the  relative  occurrence  of  micro- 
scopic bodies  have  the  same  values  as  in  the  previous  parts  of  this 
bulletin,  namely,  none,  0;  very  few,  1;  few,  2;  fairly  numerous,  3; 
numerous,  4;  extremely  numerous,  5. 

DISCUSSION    OF    OBSERVATIONS. 

In  Table  X  are  given  the  results  of  the  microscopical  examination 

of  the  urine. 

Uric  acid  crystals  and  urates. — In  the  case  of  No.  1  uric  acid  crystals 
are  found  only  on  two  occasions,  both  in  the  preservative  period.  In 
the  case  of  No.  2  there  are  a  few  in  the  fore  period.  In  the  case  of  No. 
3  they  exist  only  in  the  preservative  period,  a  very  few  being  found 
on  two  occasions.  In  the  case  of  No.  4  they  do  not  exist  in  the  fore 
period  and  are  present  at  all  observations  in  the  preservative  period, 
reaching  "fairly  numerous"  as  a  maximum.  Nos.  5,  6,  9,  10,  11,  and 
12  -how  no  uric-acid  crystals  whatever  during  any  part  oi'  the  obser- 
vation. Xos.  7  and  8  have  uric-acid  crystals  only  during  the  preserv 
ative  period,  and  then  only  very  few  were  observed.  The  percentage 
figures  for  relative  occurrence  show  16.7  in  the  fore  period,  -!7.l  in 
the  preservative  period,  and  4.4  in  the  after  period. 

The  existence  of  urates  is  not  revealed  by  the  microscope  in  any 
case  witli  any  of  the  men  during  the  whole  period  of  observation. 

Crystals  of  calcium  oxalate.  These  crystals  an4  present  in  all  cases 
during  the  different  periods  of  the  observation,  with  the  exception  of 
No.  8.  They  are  less  numerous  in  the  cases  of  Nos.  1.  9,  and  L2. 
The  figures  for  relative  occurrence  again  show  an  increase  in  the  pre- 
servative period  and  a  decrease  in  the  after  period. 

( rystaUiru  plms phatt s.  Crystalline  phosphates  are  found  in  a  few 
cases,  notably  Xos.  lo  and  ll.     They  are  found  in  only  one  Instance 

in  the  fore  period,  namely,  t  he  case  of  No.  10.      The  figures  for  ivlnl  ive 

occurrence  show  an  increase  in  the  preservative  period  but  the  data  do 
not  warrant  very  much  importance  being  attached  to  them. 

Amorphous  phosphates.  Amorphous  phosphates  are  found  in  a  few 
instances,  notabrj  in  the  cases  of  Nos.  10  and  ll.  They  occur  more 
often  in  the  preservative  period,  except  In  the  cases  of  Nos.  2,  5,  and 
9  when  they  appeal-  in  the  after  period.  The  expression  for  relative 
occurrence  shows  a  slight  increase  in  the  preservative  period  and  this 

IS  further  augmented  in  the  after  period. 

Epithelial  cells.  The  epithelial  cells  are  present  quite  uniform]) 
throughout  the  whole  period  of  observation.  A  few  are  uniformh 
present  in  the  preservative  period  in  the  cases  of  Nos,  •">.  I.  5,  6,  and  7. 
The\  were  fairly  numerous  throughout  in  the  case  ol  No  2,  and  for  the 
other  members  a  ven  few  were  found  at  some  observations  and  a  fe* 


1152  [NFLTJENCE    OF    FOOD   PRESERVATIVES    OK     HEALTH. 

at  others.  The  percentage  figures  for  relative1  occurrence  indicate  an 
increase  in  the  preservative  period  and  a  decrease  in  the  after  period. 
Leucocytes. — Leucocytes  are  quite  uniformly  present  throughout 
the  observation.  They  are  somewhat  more  abundant  in  the  preserv- 
ative period  in  the  cases  of  Nbs.  7  and  9  than  in  the  fore  period. 
The  relative  occurrence  is  slightly  greater  in  the  preservative  period 
and  decreases  in  the  after  period. 

Red  blood  cells.  The  microscope  does  not  reveal  the  presence  of 
any  red  blood  cells  in  the  urine  during  any  period  of  the  observation. 

Hyalint  casts. — Hyaline  casts  are  quite  uniformly  present  through- 
out the  observation  in  all  the  cases,  but  "a  few"  is  the  maximum 
amount  recorded.  The  figures  for  relative  occurrence  show  a  decrease 
throughout  the  observation. 

Finely  granular  casts -A  very  few  finely  granular  casts  are  found  in 
all  cases  with  the  exception  of  Xos.  1,  8,  and  12.  They  appear  to  be 
more  numerous  in  the  prese  vative  period  than  in  either  of  the  others, 
as  is  -down  in  the  figures  for  relative  occurrence. 

Coarsely  granular  casts. — A  few  coarsely  granular  casts  appear  at 
irregular  intervals  during  the  observation  in  all  cases  except  Nos. 
(.)  and  12.  They  are  apparently  again  somewhat  more  numerous  in 
the  preservative  period  than  in  either  of  the  others. 

Epithelial  casts. — Tn  do  case  a  e  any  epithelial  casts  discovered  in 
any  of  the  samples  during  the  whole  period  of  the  observation. 

Mucous  cylindroids.  The  mucous  cylindroids  are  uniformly  pres- 
ent and  in  the  cases  of  Xos.  1  and  <>  are  reco  i\vd  as  numerous  on 
several  occasions.  They  are  fairly  numerous  in  the  cases  of  Nos.  4, 
7.  and  8.  There  is  evidence  of  an  increase  in  these  bodies  dining  the 
ervative  period  as  indicated  by  the  figures  for  relative  occur  ence 
which  are  141.7,205.7,  and  L52.2  for  the  three  periods,  respectively. 

Mucous  strands  Mucous  strands  are  present  throughout  the  whole 
period  of  observation,  and  they  are  recorded  as  numerous  in  the  cases 
of  Xos.  1.1.  6,  7,  and  8.  In  this  case  the  e  is  again  shown  a  marked 
increase  in  the  prese  native  period  followed  by  a  decrease  in  the  after 
period,  the  figures  for  the  relative  occurrence  being  225,  240,  and 
L60.9,  respectively. 

CONCLUSION. 

The  general  expression  of  the  relative  occurrence  of  all  the  micro- 
scopic bodies  in  the  urine  is  64.4,  75.2,  and  59.1  for  the  th  ee  periods, 
respectively.  These  figures,  the  efo  e,  indicate  a  slight  tendency  to 
increase  the  presence  of  these  bodies  during  the  preservative  period. 
neral  survey  of  the  individual  data  does  not  show  a  marked  effect 
in  the  case  of  all  these  bodies,  the  figures  for  epithelial  cells,  mucous 
strands,  and  mucous  cylindroids  being  most  markedly  increased.  It 
may  be  fair  to  conclude  that  the  e  is  a  slight  tendency  to  promote 
renal  activity  during  the  preservative  period. 
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Table  X. — Microscopical  i  mmination  of  the  urine,  Series  VIII. 
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Table   X       Microscopical  examination  of  the  urine,  Series  VIII— Continued 
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MICROSCOPICAL  EXAMINATION  OF  THE  BLOOD. 

Table  XI  contains  the  data  showing  the  number  of  red  and  white 
corpuscles  and  the  percentage  of  hemoglobin  in  the  blood  as  observed 
for  the  three  period-. 

INDIVIDUAL  DATA. 

In  the  case  of  No.  1  it  is  seen  that  there  is  a  progressive  increase  in 
the  number  of  red  corpuscles  in  the  preservative  and  after  periods. 
There  is  a  diminution  in  the  white  corpuscles  in  the  preservative 
period  and  the  same  number  is  found  in  the  after  period  as  in  the  pre- 
servative period.  The  percentage  of  hemoglobin  is  slightly  diminished 
in  the  preservative  period  and  increased  in  the  after  period. 

There  are  no  data  for  the  fore  period  in  the  case  of  No.  2,  but  an 
increase  both  in  the  number  of  red  and  white  corpuscles  is  shown  in 
the  after  period.  The  percentage  of  hemoglobin  remain-  the  same  in 
the  two  periods. 

The  data  for  No.  3  show  a  marked  diminution  in  the  Dumber  of  red 
corpuscles  in  the  preservative  period  and  an  increase  in  the  Dumber  of 
white  corpuscles.  There  is  a  very  slight  increase  in  the  number  of  red 
corpuscles  in  the  after  period  over  the  preservative  period  and  a 
marked  decrease  in  the  number  of  white  corpuscles.  There  i-  no 
difference  in  the  percentage  of  hemoglobiD  in  the  blood  in  the  fore  and 
preservative  periods,  but  an  increase  is  recorded  in  the  after  period. 

No.  I  -hows  a  decrease  in  the  Dumber  of  red  and  white  corpuscles  in 
the  preservative  period  and  the  decrease  in  red  corpuscles  is  continued 
in  the  after  period,  while  the  white  corpuscles  return  in  the  after 
period  to  the  same  magnitude  as  in  the  fore  period.  There  is  a  very 
slight  decrease  in  the  percentage  of  hemoglobiu  in  the  blood  in  the 
preservative  and  after  periods  as  compared  with  the  fore  period. 

The  case  of  No.  5  -how-  a  aotable  decrease  of  Dearly  2,000,000  in 
the  Dumber  of  red  corpuscles  in  t  he  preservative  period.  The  Dumber 
increases  in  the  after  period  but  does  do!  reach  that  of  the  fore  period. 
The  decrease  in  the  Dumber  of  white  corpuscles  in  the  preservative 
period  is  also  very  marked  and  followed  by  a  slight  decrease  in  the 
after  period.  There  is  a  -light  increase  in  the  hemoglobin  in  the  pre- 
servative period  with  ;i  return  in  the  after  period  to  the  figure  of  the 
Fore  period. 

'Idie  data  for  No.  6  also  -how  a  decrease  in  the  Dumber  of  red  cor- 
puscles in  the  preservative  period  and  an  increase  in  the  after  period. 
The  white  corpuscles  are  increased  \m  considerably  in  the  preserva- 
tive period  and  show  a  decrease  in  the  after  period.  The  hemoglobiD 
increases  slight  l\  both  in  the  preservative  and  the  after  periods. 

In  the  case  of  No.  7  there  is  a  marked  increase  of  over  a  million  in 
the  Dumber  of  red  corpuscles  in  the  blood  in  the  preservative  period 
and  this  Dumber  is  somewhat  increased  in  the  after  period.     There  is 
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also  a  marked  increase  in  the  number  of  white  corpuscles  during  the 
preservative  period  and  a  very  slight  increase  in  the  percentage  of 
hemoglobin.     In  the  after  period  the  hemoglobin  remains  unchanged. 

No.  8  shows  a  marked  increase  in  the  number  of  red  corpuscles  in  the 

ervative  period  and  a  very  decided  decrease  in  the  after  period. 

There  is  also  a  slight  increase  in  the  number  of  white  corpuscle>  in  the 

preservative  period  and  a  marked  decrease  in  the  after  period.     The 

entage  of  hemoglobin  is  less  in  the  preservative  period  than  in 

either  the  fore  or  after  periods. 

In  the  case  of  No.  9  there  is  a  decrease  in  the  number  of  red  cor- 
puscles in  the  preservative  period  and  an  increase  in  the  after  period, 
and  the  same  is  true  of  the  number  of  white  corpuscles.  Then-  Is  a 
very  marked  decrease  in  the  quantity  of  hemoglobin  in  the  preserva- 
tive period  and  a  return  to  normal  in  the  after  period. 

No.  1  0  shows  an  increase  in  the  number  of  red  corpuscles  both  in  the 
preservative  and  after  periods.  There  is  a  very  marked  decrease  in 
the  number  of  white  corpuscles  in  the  preservative  period  which  is  not 
wholly  restored  in  the  after  period.  There  is  a.  notable  deficiency  of 
hemoglobin  during  the  preservative  period. 

No.  11  shows  a  decrease  in  the  number  of  red  corpuscles  in  the 
preservative  period  and  an  Increase  in  the  after  period.  There  is 
an  increase  in  the  number  of  white  corpuscles  in  the  preservative 
period  and  a  decrease  iu  the  after  period.  The  hemoglobin  in  the 
preservative  and  after  periods  is  very  slightly  increased  over  that  of 

t  he   fore   period. 

In  the  case  of  No.  12  there  is  again  an  increase  in  the  number  of 
red  corpuscles  in  the  blood  during  the  preservative  period  and  a 
decrease  in  the  after  period.  The  number  of  white  corpuscles  is  also 
slightly  greater  in  the  preservative  period  and  markedly  less  in  the 
after  period.  The  hemoglobin  is  slightly  greater  both  in  the  pre- 
servative and  after  periods  than  in  the  fore  period. 

SUMMARIES. 

A  summary  of  the  data,  for  Nos.   1  to  6,  inclusive,  who  received 

benzoic  acid,  shows  that    the  number  of  red  corpuscles  in  the  blood 

is  very  notably  diminished  in  the  preservative  period,  while  in  the 

after  period  it  rises  again  almost  to  the  number  of  the  fore  period. 

The  number  of  white  corpuscles  is  very  slightly  diminished  in  the 
pre  ervative    period    and    still    further   decreased    in    the   after    period. 

There  i-  practically  no  effect  produced  upon  the  hemoglobin  either 
in  the  preservative  or  after  periods.  The  conclusion  to  be  drawn 
from  this  summary  Is  that  there  is  a  tendency  on  the  part  of  the 
benzoic  acid  t<>  diminish  the  number  of  red  c  irpuscles  in  the  blood. 
From  the  summary  lor  Nos,  7  i<>  12  it  is  seen  that  there  i^  a  nota- 
ble Increase  in  the  number  of  red  corpuscles  in  the  blood  and  the 
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increase  continues,  though  not  to  the  same  extent,  in  the  after  period. 
There  is  scarcely  any  change  in  the  number  of  white  corpuscles  in 
the  blood  in  the  preservative  period  but  a  diminution  of  the  number 
of  white  corpuscles  occurs  in  the  after  period.  There  is  scarcely  any 
change  produced  in  the  percentage  of  hemoglobin  in  the  blood. 

The  conclusion  drawn  from  this  series  of  data  is  thai  there  is  a 
tendency  on  the  part  of  the  preservative,  when  administered  in  the 
form  of  benzoate  of  soda,  to  increase  the  number  of  red  corpuscles 
in  the  blood,  accompanied  by  a  very  slight  increase  in  white  corpuscles. 

In  this  connection  attention  should  be  called  to  the  fact  thai 
no  particular  significance  was  attached  to  the  count  of  the  blood 
corpuscles  in  this  .study,  and  for  this  reason  it  was  made  only  once 
during  each  of  the  periods.  The  data,  however,  show  that  not 
enough  attention  was  paid  to  this  particular  phase  of  investigation. 
In  one  Instance  in  the  administration  of  benzoic  acid  the  number  of 
red  corpuscles  was  increased,  while  in  two  cases  in  the  administra- 
tion of  the  benzoate  of  soda  the  number  of  red  corpuscles  was  de- 
creased. Therefore  in  the  interpretation  of  the  data  these  facts 
must  he  kepi  in  mind.  While  the  general  effect  of  the  benzoic  acid 
appeals  to  he  to  diminish  the  red  corpuscles  and  that  o(  the  ben- 
zoate of  soda  to  increase  their  number,  there  are  exceptions  in  the 
individual  data.  Before  drawing  a  final  conclusion  respecting  this 
matter  it  would  be  desirable  to  repeat  the  test,  making  daily  counts 
of  the  blood  corpuscles  in  order  that  the  accidental  variation  which 
may  take  place  in  a  blood  count  might  be  eliminated.  It  may  be 
further  suggested  that  the  tendency  to  increase  the  red  corpuscles 
shown  by  the  benzoate  of  soda  may  have  arisen  from  the  greater 
alkalinity  of  the  blood  induced  by  the  soda  lather  than  from  any 
specific  action  of  the  compound  as  a  whole. 
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Table  XI.     Averages,  by  periods,  of  corpuscle*  and  hemoglobin  >n  the  blood, 

Series  VI II. 


Period. 


No.  1. 


No.  I'. 


Date. 


Fore  period 

ative  period 
After  period 


1904. 
Apr.  19  to  20. 

May  lito  11.. 

May  is  to  20. 
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May  6  to  11.. 
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•  .  182 

.....71 
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,000       7,147 

96 

97 
97 
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5,57 

97 
97 

Period. 
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98 
93 
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.-..77.",, .MM) 

B,310 

99 
95 
97 

I'eriod. 

Dale 

No.  11. 

l.'. 
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6  to  ll 

m    r  18 to 20.... 

5,  i''.".. 1 

.'»,'Js.-,)(MH)         7, .Vii 
.,,777,, (MM) 

95 
96 
96 
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94 
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96 
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After  period 
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i    ,,IMM) 

5,229,167 

05,000 
5,08 

c61, 196,000 

.o.IMM) 
,.MM) 

81,768 

7,433 

6,644 

i.o.-,.-, 
I .  I  16 
1,160 

Five  me 


'•  Eleven  men  only. 


.    Pwelve  men. 
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METABOLIC   PROCESSES. 

NITROGEN  BALANCE. 

INDIVIDUAL    DATA. 

No.  1. 

In  the  case  of  Xo.  1  the  average  daily  content  of  nitrogen  in  the 
feces  in  the  fore  period  is  0.68  gram,  in  the  preservative  period  0.73 
gram,  and  in  the  after  period  0  85  gram.  There  i-  a  slightly  larger 
quantity  of  nitrogen,  however,  in  the  food  in  the  preservative  period 
and  the  weight  of  dry  feces  decreases.  The  increase  in  the  quantity 
of  nitrogen  in  the  feces  in  the  after  period  over  the  fore  period  is 
probably  due  to  decreased  assimilation,  as  the  weight  of  the  dry 
feces  increases,  indicating  a  tendency  in  this  case  to  increase  the 
excretion  of  nonmetabolized  nitrogen.  The  quantity  of  nitrogen 
appearing  in  the  urine  is  greater  in  the  preservative  period  and  con- 
siderably diminished  in  the  after  period.  The  percentage  of  nitrogen 
excreted  in  the  feces  in  both  the  preservative  and  after  periods  is 
greater  than  in  the  fore  period,  while  in  the  urine  a  slightly  larger 
percentage  is  excreted  during  the  preservative  period  and  a  decidedly 
smaller  percentage  in  the  after  period  than  in  the  fore  period.  The 
balance  is  positive  in  all  cases  and  amounts  to  0.53  gram  in  the  fori4 
period,  (».:;!»  -jam  in  the  preservative  period,  and  1.-41   grams  in  the 

after  period. 

No.  2. 
In  the  case  of  No.  2  the  quantity   of  QitrOgen  excreted  in  the  feces 

is  increased  in  the  preservative  and  in  the  after  periods  over  the 
fore  period,  the  larger  increase  occurring  in  the  preservative  period. 
The  amount  in  the  urine  is  practically  the  same  in  the  fore  and  the 
after  periods,  but  is  increased  about  1  gram  in  the  preservative 
period.  Tin-  total  excretion  of  nitrogen  in  both  U'a^  and  urine  i- 
increased  1.32  gram--  during  the  preservative  period,  while  in  the 
after  period  the  increase  ;i-  compared  with  the  fore  period  is  only 

0.32  Lr!;im.  showing  a   tendency   to  return   to  the  original  condition-. 

The  nitrogen  excreted  in  the  feet  -  i-  L.76  per  cent  greater  in  the 
preservative  period  and    L.42  per  cent   greater  in  the  after  period 

than     in     the    fore    period.      The    percentage    excreted     in     the    urine 

increases  Ml  per  cent  in  the  preservative  period  and   L78  per  cent 

in  the  after  period  a-  compared  with  the  fore  period,  making  a   total 

percentage  increase  in  elimination  of  6.2  in  both  feces  and  urine  in 

the   preservative   and    after   period-  a-  compared    with   the   fore   period. 

The  balance  is  positive  in  all  cases  and  amount-  to  1.65  grams  in 
the  fore  period,  decreasing  '<»  0  M  gram  in  the  preservative  period 
and  to  0.42  gram  in  the  after  period.     These  data  would  indicate  a 
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decided  increase  in  the  excretion  both  of  the  metabolized  and  non- 
metabolized  nitrogen. 

No.    . 

In  the  ease  of  Xo.  3  the  quantity  of  nitrogen  excreted  in  the  feces 
is  somewhat  increased  in  the  preservative  period  and  notably  dimin- 
ished in  the  after  period  as  compared  with  the  fore  period.  The 
quantity  of  nitrogen  in  the  urine  is  practically  the  same  in  the  fore 
and  in  the  preservative  periods,  and  less  in  the  after  period.  The 
total  nitrogen  in  the  feces  and  urine  is  almost  exactly  the  same  in 
the  fore  and  the  preservative  periods  and  about  1  gram  per  day  less 
in  the  after  period.  The  percentage  data  show  that  in  the  feces 
the  nitrogen  excretion  is  greater  in  the  preservative  period  and 
decidedly  less  in  the  after  period.  In  the  urine  it  i-  again  greater 
in  the  preservative  period  and  notably  less  in  the  after  period.  In 
both  \ca'>  and  urine  the  excretion  is  3.52  per  cent  greater  in  the 
preservative  period,  and  <).:><)  per  cent  less  in  the  after  period  than 
in  the  fore  period.  The  balance  is  positive  in  all  cases  and  amounts 
1o  J.:;.")  grams,  0.73  gram,  and  3.03  grams  daily  for  the  three  periods, 
respectively.  These  data  are  excluded  from  the  summaries,  as  the 
subject  became  ill  in  the  third  preservative  subperiod  and  the  ad- 
ministration of  the  benzoic  acid  was  discontinued. 

No.  -;. 

In  the  case  of  Xo.  1  there  is  a  slight  decrease  in  the  quantity  of 
nitrogen  in  the  feces  in  the  preservative  period  and  also  in  the  after 
period.  There  is  a  slight  decrease  of  nitrogen  in  the  urine  in  the 
preservative  period,  but  in  the  after  period  it  is  almost  the  same  as  in 
t  he  fore  period.  In  the  feces  and  urine  together  there  is  a  decrease 
of  nitrogen  of  0.41  gram  in  the  preservative  period  and  a  very  slight 
decrease  in  the  after  period,  as  compared  with  the  fore  period.  Exr 
pressed  in  percentages  it  is  seen  that  the  percentage  excretion  of 
nitrogen  in  the  feces  is  almost  t  he  same  in  t  he  t  hree  periods.  The 
percentage  excretion  of  nitrogen  in  the  urine  is  greatest  in  the  fore 
and  after  periods,  with  the  same  relation  for  the  total  percentage, 
the  figures  being  99.31,  95.88,  and  !)!).(;:;  For  the  three  periods, 
respectively.  The  high  percentage  of  excretion  in  the  fore  and  after 
periods  is  deserving  <>!  note  in  this  connection.  The  daily  balance  is 
positive  throughout  and  amounts  to  o.io  gram,  0.58  gram, and  0.05 
gram,  respectively,  for  the  three  periods.  The  nitrogen  equilibrium 
is  well  maintained  in  this  case,  there  being  a  tendency  to  increase  the 

assimilat  ion  of  nitrogen  slight  ly. 

Vb.  5. 


gen  in  the  feces  both  in  the  preservative  and  after  periods  over  the 


BENZOIC   ACID   AND    BENZOATES.  1161 

fore  period.  There  is  also  a  marked  increase  in  the  excretion  of  nitro- 
gen in  the  preservative  period  in  the  urine,  and  a  slight  increase  over 
the  fore  period  in  the  after  period.  The  total  elimination  shows  an 
increase  of  1.43  grams  in  the  amount  of  nitrogen  excreted  in  the  feces 
and  urine  in  the  preservative  period,  while  the  figure  for  the  after 
period  is  almost  the  same  as  in  the  fore  period.  Expressed  as  per- 
centage excretion  it  is  seen  that  a  much  larger  percentage  is  excreted 
in  the  feces  in  the  preservative  period,  amounting  to  2.12  per  cent. 
This  is  true  also  of  the  urine,  with  the  result  that  the  increase  in  total 
elimination  is  9.86  per  cent.  The  balance  is  positive  in  all  cases  and 
amounts  to  1.58  grams,  0.53  gram,  and  1.56  grams,  respectively,  for 
the  three  periods,  showing  a  marked  decrease  in  the  preservative 
period,  while  the  nitrogen  ingested  was  slightly  increased  throughout 
the  observation. 

No.  6. 

No.  6  shows  a  decrease  in  the  amount  of  nitrogen  excreted  in  the 
feces  in  the  preservative  period  and  a  still  further  decrease  in  the  after 
period.  There  is  also  a  decrease  of  a  similar  character  in  the  nitrogen 
excreted  in  the  urine.  It  is  to  he  observed  in  this  connection  that  the 
nitrogen  in  the  food  also  decreases  very  slightly  throughout.  Ex- 
pressed as  percentage  amounts  it  is  seen  that  there  is  a  much  larger 
percentage  excreted  both  in  the  feces  and  urine  in  the1  fore  period 
than  in  either  the  preservative  or  after  period.  The  balance  is  posi- 
tive in  all  cases  and  its  magnitude  is  0.18  grain,  1 .04  grams,  and  L.43 
grams,  respectively,  lor  the  three  periods.  These  data  indicate  an 
opposite  tendency  to  those  for  the  preceding  cases,  onlj  \<>.  I  having 
shown  an  increased  balance  in  the  preservative  period. 


Tin'  data  for  NO.  7  show  a  decrease  in  the  quantity  of  nitrogen 
both  in  the  feces  and  in  the  urine  during  the  preservative  period. 
In  the  alter  period  there  i  an  increase  in  the  quantity  excreted  in 
the  feces  but  a  further  decrease  in  the  quantity  excreted  in  the  urine. 
In  l  he  urine  and  feces  together  the  largest  excretion  is  during  the 
fore  period,  followed  by  a  continuous  decrease  in  the  preservative 
and  after  periods.  It  i-  to  he  noted  that  there  i-  also  a  decrease  in 
the  amount  of  nitrogen  ingested  throughout  the  experiment.  Ex- 
pressed a-  percentages,  the  largest  amount  excreted  in  the  feces  i- 
in   the  after  period   and   the  smallest    in   the   preservative   period.       In 

the  urine  the  largest  percentage  is  excreted  in  the  fore  period  and  the 
Bmallest  in  th<  after  period.  The  total  elimination  i-  largest  in  the 
fore  period  and  decrease  throughout.  The  balance  is  positive  in  all 
cases,  the  magnitude-  being  »>.7'.»  gram,  1.55  grams,  and  1.58  grams, 
respectively,  for  the  three  period-,     in  this  case  there  i^  again  an 
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increase  in  the  balance  in  the  preservative  period,  notwithstanding 

the  decrease  in  the  nitrogen  ingested. 

No.  8. 

The  data  for  No.  8  indicate  an  increase  in  the  amount  of  nitrogen 
excreted  in  the  feces  both  in  the  preservative  and  after  periods. 
There  is  a  similar  increase  in  the  metabolized  nitrogen  excreted  in 
the  urine,  giving  an  increase  in  total  elimination  of  about  1  gram 
daily  in  the  preservative  period  and  of  1.32  grams  in  the  after  period 
a  compared  with  the  fore  period.  The  nitrogen  ingested  increased 
0.47  gram  in  the  preservative  period  and  only  0.3  gram  in  the  after 
period.  The  largest  percentage  excretion  in  the  feces  occurs  in  the 
after  period  and  the  smallest  in  the  fore  period,  and  the  same  relative 
excretion  is  given  for  the  urine.  The  balance  is  positive  in  the  tore 
and  preservative  periods,  and  negative  in  the  after  period,  the  figures 
being  0.54  gram,  0.05  gram,  and  —  0.4S  gram  for  the  average  daily 
balance  in  the  three  periods.  This  marked  continuous  decrease  in 
the  balance  is  the  more  important  when  the  variations  in  the  nitrogen 
ingested  are  considered 

No.  !>. 

The  balance  sheet  for  No.  9  shows  a  decrease  in  the  quantity  of 
nitrogen  excreted  in  the  feces  in  the  preservative  period  and  a  restora- 
tion of  the  quantity  to  even  more  than  the  original  amount  in  the 
after  period.  There  is  an  increase  in  the  quantity  of  nitrogen  excreted 
in  the  urine  in  the  preservative  period  and  a  slightly  greater  increase 
in  the  after  period.  In  both  i'ocrs  and  urine  the  average  daily  amounts 
excreted  in  the  fore  and  preservative  periods  are  the  same,  while  the 
average  amount  excreted  daily  in  the  after  period  is  greater. 
Expressed  in  percentages  the  smallest  excretion  of  nitrogen  in  the 
tree-  i>  in  the  |  >re>er\  ;i  I  i  \  e  period  and  the  largest  in  the  after  period. 
In  the  urine  the  percentages  excreted  in  the  fore  and  in  the  preserva- 
tive periods  are  almost  identical,  while  that  for  the  after  period  is 
increased.  The  balance  in  all  cases  is  positive  and  its  magnitude  is 
L.55  grams,  2.03  grams,  and  1.09  grams,  respectively,  for  the  three 
l»<rio<U.     These  data  are  in  marked  contrast  t<>  those  for  No.  s,  but 

il    will    be    noted    that    the    increased    balance    is   accompanied    by    an 
increased    ingestion    of   0.48   gram    daily    in    the    preservative    period, 

exactly  the  increase  in  the  balance. 

Vb.  10. 
The  table  for  No.  l(>  shows  an  increase  in  the  quantity  of  nitrogen 

excreted  in  the  feces  both  in  the  preservative  and  after  periods.      The 

quantity  of  nitrogen  excreted  in  the  urine  is  almost  the  same  for  the 

lore  and  preservative  periods,  and  is  but  slightly  greater  in  the  after 
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period.  The  total  elimination  of  nitrogen  in  the  feces  and  urine  is 
slightly  greater  both  in  the  preservative  and  after  periods  than  in  the 
fore  period,  notwithstanding  the  fact  that  the  quantity  ingested  in 
the  preservative  period  decreases  1.13  grams  daily.  This  is  brought 
out  by  the  percentage  data,  which  show  an  increased  excretion  in  the 
preservative  period  of  1.18  and  8.8  per  cent  in  the  feces  and  urine, 
respectively.  In  the  after  period  the  nitrogen  in  the  feces  again 
increased  while  that  in  the  urine  decreased  but  still  exceeded  the 
figure  for  the  fore  period.  In  both  feces  and  urine  the  Largest  per- 
centage excreted  is  in  the  preservative  period  and  the  smallest  in  the 
fore  period.  The  balance  i-  positive  in  all  cases  and  is  abnormally 
high,  being  3.59  grains  in  the  fore  period,  1.87  grains  in  the  preserva- 
tive period,  and  2.46  grains  in  the  after  period.  The  decrease  in  the 
balance  exceeds  the  decrease  in  nitrogen  ingested  by  0.59  grain  daily. 

No.  11. 

The  data  for  No.  1 1  show  an  increase  in  the  excretion  of  nitrogen  in 
tho  feces  and  in  the  urine  for  both  the  preservative  and  after  periods 
unpared  with  the  fore  period.  There  i-,  however,  a  continuous 
increase  in  the  nitrogen  ingested.  The  largest  percentage  of  nitrogen 
excreted  in  the  fere-  is  in  the  preservative  period,  and  the  smallest  in 
the  fore  period,  and  the  same  i^  true  of  the  percentage  of  nitrogen 
excreted  in  the  urine.  The  balance-  are  positivein  all  cases  and  unusu- 
ally high,  amounting  to  2.59  grains  in  the  fore  period,  0.91  grain  in 
the  preservative  period,  and  2.03  grams  in  the  after  period.  In  this 
case  t  he  balance  decreases  despite  the  increase  in  the  nitrogen  ingested. 

No.  it. 

In  the  case  of  No.  12  the  nitrogen  excreted  in  the  feces  in  the  three 
period-  i-  almost  identical.  There  i-  a  -light  increase  in  the  quantity 
excreted  in  the  urine  in  the  preservative  period  and  a  marked  decrease 
in  the  after  period.  In  feces  and  mine  together  the  largest  quantity 
of  nitrogen  is  excreted  during  the  preservative  period  and  the  smallest 
in  the  after  period.  The  largest  percentage  of  nitrogen  excreted  in 
the  {vn^  i-  in  the  after  period  and  the  smallest  in  the  preservative 

period.  The  largest  percentage  of  nitrogen  occurring  in  the  urine  is 
ill   the   preservative   period   and   the  smallest    in   the  fore   period.      Coii- 

-idering  both  U^i^  and  mine,  the  largest  percentage  of  nitrogen  i^ 
excreted  in  the  preservative  period  and  the  smallest  in  the  fore  period. 

The  balance-  arc  positive  and  al>norniall\    high  in  all  ca-c-.  being 

Lrram-.  2.06  grams,  and  2.36  grams  dailj  for  the  three  periods,  respec- 
tively. There  is  also  a  slight  decrease  in  the  nitrogen  ingested  in  the 
preservative  period  and  a  70x3  marked  decrease  in  the  after  period. 
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SUMMAKEES. 

The  summaries  give  the  data  for  Xos.  1  and  4  throughout  the  whole 
period  of  observation  and  for  Nos.  1,  2,  4,  5,  and  6,  excluding  the 
fourth  preservative  subperiod.  The  men  thus  compared  received  the 
preservative  as  benzoic  acid.  The  summary  for  Xos.  7  to  12  allows 
a  comparison  of  the  average  effect  of  the  preservative  administered  as 
benzoate  of  soda,  while  the  mass  effect  on  Xos.  1  to  12  (omitting  No.  3) 
is  shows  in  the  final  summary  covering  the  entire  observation  with  the 
exception  of  the  fourth  preservative  subperiod. 

The  figures  for  Xos.  1  and  4  show  a  very  slight  increase  in  the  quan- 
tity of  metabolized  and  nonmetabolized  nitrogen  excreted  in  the  pre- 
servative period,  which  is  less  than  the  increase  in  nitrogen  ingested. 
The  percentage  data  show  a  slight  decrease  in  total  elimination 
amounting  to  1.15  per  cent  in  the  preservative  period.  In  the  after 
period  there  is  a  slight  increase  in  the  percentage  of  nitrogen  excreted 
in  the  feces  and  a  decrease  in  the  metabolized  nitrogen  excreted  and 
in  the  total  excretion,  the  nitrogen  in  the  food  remaining  practically 
constant  as  compared  with  the  fore  period.  The  balances  are  all 
positive  and  show  a  slight  increase  throughout. 

The  data  for  Xos.  1,  2,  4,  5,  and  6  show  a  slight  increase  in  the 
quantity  of  nitrogen  excreted  in  the  feces  during  the  preservative 
period,  while  the  amount  excreted  in  the  after  period  is  almost  exactly 
that  of  the  fore  period.  There  is  a  notable  increase  of  the  nitrogen 
excreted  in  the  urine  in  the  preservative  period,  while  in  the  after 
period  the  quantity  is  slightly  less  than  that  of  the  fore  period.  In 
the  feces  and  urine  together  L3.90  grams  of  nitrogen  are  excreted  in 
the  Core  period,  14.44  grains  in  the  preservative  period,  and  1 3.55 
grains  in  the  after  period,  an  increase  of  <>.">!  grain  daily  in  the  pre- 
servative period.  In  this  connection,  however,  it  is  to  be  noted  that 
the  daily  average  amount  of  nitrogen  ingested  increased  0.38  grain 
daily,  again  decreasing  in  the  after  period.  The  percentage  data 
expressing  this  relation  show  that  7.0!)  per  cent  of  the  nitrogen  occurs 
in  t  he  feces  in  the  fore  period,  N.01  per  cent  in  the  preservative  period, 
and  7. b.s  per  cent  in  the  after  period.  In  the  urine  the  relative  per- 
centages excreted  are  almost  the  same  for  the  three  periods,  being 
slightly  greater  in  the  preservative  period  and  slightly  less  in  the  alter 
period  than  in  the  Ion-  period.  The  balances  are  positive  in  all  cases 
and  have  a  magnitude  of  0.8]  gram,  0.65  gram,  and  o.!)7  gram,  re- 
spectively, for  the  three  periods,  thus  showing  a  small  decrease  in  the 
balance  in  the  preservative  period  notwithstanding  the  increase  in  the 

amount     ingested.      'Ibis    summary    shows    a    slight     increase    in    the 
quantity  of  nitrogen  excreted   both  in  the  U'cc^  and  the  urine  in  the 

ervative period  (1.18  per  cent),  but  this  increase  in  itself  i>  hardly 

of  sufficient  magnitude  to  demonstrate  that  the  benzoic  acid  produced 

an  injurious  effect  upon  nitrogen  metabolism. 
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The  summary  for  Nos.  7  to  12,  inclusive,  who  received  benzoate  of 
soda,  shows  that  the  amount  of  nitrogen  excreted  in  the  feces  is  almost 
the  same  for  the  fore  and  preservative  periods,  while  it  is  slightly 
increased  in  the  after  period.  There  is  a  tendency  to  increase  the 
excretion  of  nitrogen  in  the  urine  during  the  preservative  period, 
amounting  to  0.70  gram  daily,  while  in  the  after  period  the  amount 
excreted  is  almost  the  same  as  in  the  fore  period.  In  the  total  excre- 
tion there  is  an  increase  in  the  quantity  of  nitrogen  excreted  during 
the  preservative  period,  amounting  to  0.73  gram  daily,  while  there  is 
a  tendency  shown  in  the  after  period  to  return  to  the  original  condi- 
tions. In  thi>  case  the  average  ingestion  increased  0.31  gram  daily 
in  the  preservative  period  and  decreased  in  the  after  period.  The 
largest  percentage  of  nitrogen  excreted  in  the  feces  is  in  the  after 
period  and  the  smallest  in  the  fore  period.  In  the  urine  the  Largest 
percentage  of  nitrogen  excreted  is  in  the  preservative  period  and  the 
smallest  in  the  fore  period,  and  the  percentages  of  total  elimination 
also  show  an  increase  in  the  preservative  period  and  a  slight  further 
increase  in  the  after  period.  The  balances  are  positive  in  all  cases 
and  their  magnitudes  are  2.11  grams.  1.69  grams,  and  L.51  grams, 
respectively.  The  decrease  of  0.42  gram  daily  in  the  balance  i^  the 
more  marked  since  the  nitrogen  ingested  increased  <».-"l  gram  daily. 
These  data  indicate  a  slight  tendency  on  the  part  of  the  benzoate  of 
soda  to  increase  the  excretion  of  the  metabolized  and  nonmetabol- 
ized  nitrogen. 

The  mass  action  of  both  tin1  benzoic  acid  and  the  benzoate  of  soda 
is  shown  in  the  summary  for  the  eleven  men.  This  summary  indi- 
cate- a  \cr\  slight  increase  in  the  quantity  of  nitrogen  in  the  U^-v<  in 
the  preservative  and  after  periods.  There  is  an  average  increase  of 
nitrogen  in  the  urine  in  the  preservative  period  of  0.59  gram  daily, 
while  in  the  after  period  the  amount  excreted  IS  less  than  in  the  fore 
period.  In  the  feces  and  urine  L3.82  grain-  of  nitrogen  arc  excreted 
daily  in  the  fore  period,  1  1.17  grams  in  the  preservative  period,  and 
13.75  grains  in  the  after  period,  an  increase  of  <>.»'».">  gram  daily  in  the 
preservative  period.  The  increase  in  nitrogen  ingested  was  0.35 
gram  daily.  The  largest  percentage  excretion  of  nitrogen  in  the 
feet-  i-  in  the  after  period  and  the  smallest  in  the  fore  period. 
The  largest  percentage  of  nitrogen  excreted  in  the  mine  is  in  the  pre- 
servative period.  The  balances  are  all  positive  and  of  \ci\  nearrj  the 
same  magnitude,  being  1.52  grams,  1.22  grams,  and  1.26  grams  daily, 
In i-  t  he  three  periods,  respectively,  ;i  decrease  of  practicall}  0.30  gram 
in  connection  with  which  the  increased  ingestion  of  0.35  gram  dail\ 
should  be  noted.  While  the  average  data  d<>  not  bIuw  an}  great  dis- 
turbance of  the  nitrogen  metabolism  there  i>  a  uniform  tendency  to 
decrease  the  nitrogen  balance,  while  the  amounts  ingested  were 
.';u    p.nii.  84,  |,t  i    06 
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slightly  increased.     The  percentages  of  metabolized  and  nonmeta- 

bolized  nitrogen  excreted  in  the  preservative  period  are  both  increased, 
especially  the  metabolized  nitrogen,  which  increases  about  2  per  cent 
in  the  preservative  period  for  Nos.  1  to  12,  excluding  No.  3. 

A  review  of  the  individual  sheets  shows  that  in  seven  out  of  the 
twelve  cases  an  increase  of  total  nitrogen  excreted,  in  both  feces  and 
urine,  occurs  in  the  preservative  period  while  in  live  of  these  cases 
there  i>  an  increase  in  the  nitrogen  ingested  in  the  food.  The 
increased  elimination,  however,  exceeds  the  increase  in  ingestion. 
All  of  the  data,  therefore,  show  a  slight  tendency  on  the  part  of 
the  preservatives  employed  to  retard  the  assimilation  of  the 
nitrogenous  constituents  of  the  food  and  to  increase  slightly  the 
katabolic  activities. 


Table  XII. — Nitrogen  balances  for  Series  VIII. 

[Averages  are  per  day.] 
No.  1. 


Period. 

t 

In  food. 

3 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

.iii.l 
urine 

(2+3). 

5 

In 

frees 

C-'H-l). 

C            7 

In 
In       feces 

urine      and 
CA-7-1).    urine 
(4+1). 

s 

Bal- 
ance 

1-4  . 

O 

Ben- 

acid 
admin 

isten  'i 

Fori  jitriod. 

First  Bubperiod: 

Total 

dm  ins. 
64.70 
12.  94 

71.60 

1 1.  32 

Gin  ins. 

■i.  i'.r, 
.  53 

1.  13 
.  83 

Grams. 
58.  26 

ii.  or. 

65.93 

ia  10 

00.  02 
12.  IN 

70.  06 

11.01 

Per  d. 

•1.11 

Perct. 

■hi.  05 

Per  (A 

oi.  L6 

Gru  ins. 

i  a  78 

f     .70 

I     1..M 
+      .31 

Grams. 

U.  II 

.0 

Second  Bubperiod: 
Total 

,77 

02.  08 

.0 

.0 

Entire  fore  period: 

Total 

Average 

136.  30 

0.  70 

121.  10 

12  12 

L30.98 

13.  10 

1.  OS 

1 

01.  12     96.  in 

+     .53 

.0 
.0 

i 

I'ri,<  n  ii'ii  i  i><  Hod. 

I  ii  i    ubperiod : 
Total 

71.33 

1  1.  27 

13.67 

71.62 

1 1.  32 

6&  mi 
13.76 

1.  30 
.so 

2.  81 

..V, 

l.  :.l 

_'.  95 
.  59 

66.  M 
1.1  29 

01.  18 

12.21 
o."..  87 

ia  17 

12   s, 

70.  7  1 

11.  1.". 

03.  00 

12.  SO 

70.  38 
1 1.  08 

67.  :;i 

i.;.  io 

ga  1 1 

'.10.  17 

V  .  12 

1     1.21 
1       .21 

\-    1.  10 

V  .  30 

a  00 

1.00 

•  riod: 
Total 

1.  II 

s".  .,1 

03.  62 

1.60 

I  bird  Bubperiod ; 

Total 

a  30 

01.07 

ill.  (HI 

2    00 

Fourth  Bubperiod 

i 

1   2'< 

hut  ire  preserval  h  e  period: 
Total 

280  l() 

II.  i)i 

1 1.  :.7 
.7:5 

267.  86 

12.  VI 

272.  12 
13.02 

a  20 

02.  (Hi 



1.7.'. 

.1  /'/  /  /e  rmil 
ili|>cnoi| : 

rotal 

.ii  in 

II    OS 

I.  20 

.84 

L28 

6&  12 

LI.  68 

ll.  13 

12.  62 

11.  OS 

...  o, 

82.  os 

SI.  Ill 

'Ml      1. 

1-  7.7s 
•     I...i. 

.0 

\ verage 

.  econd  jubperiod 
rotal   

.0 

.  u 

.0 

Entire  after  period : 
i  otal 

I  ;  66 

1II.IM, 
11.    11 

...21 

|   ll.O!" 
1-     1.   II 

.0 

.0 
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Table  XII. — Nitrogen  balances  for  Series  VIII—  Continued. 


[Averages  are  per  day.] 

:vo.  2. 


Period. 

1 

In  food. 

■i 

In 
feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

.->            6             7              8 

In 
In           In        feces       lial- 
feces     urine      and        ance 
(2+1).  (3-5-1).    urine     (1-4). 
(4+1 

9 

Ben- 
zoic 
acid 
admin- 

Fore  period. 

First  Bubperiod: 

Total 

Average 

Second  subperiod: 

Total- 

Oram*. 

93.  17 
18.63 

101.32 
20.26 

Grams. 
6.  71 
1.34 

7.92 
1.58 

Grams. 
73.  13 
14.63 

90.25 
18.05 

Grams. 

15.97 

98.  17 
19.63 

■    Per  it.  Per  <(.   Gram.-. 
7.20 

-r 

Qrams. 

0.0 
.0 

89.07     98.89    +  3.  15 

j 

.0 

Average 

.0 

Entire  fore  period: 

Total 

Average 

194  49 
19.45 

14.63 
1.46 

163.38 
16.34 

178. 01 
17.80 

84.00      91 
-I-    1.65 

.0 
.0 



PreservaUt  <  {*<  nod. 

First  Bubperiod: 

Total 

Average 

Second  Bubperiod: 

Total 

Av<  nip' 

Third  Bubperiod: 

Total 

99.76 
19.05 

97.  14 

it  I.; 

102.26 
2ft  15 

92.00 

18.  42 

8.54 
1.71 

9.30 
1.86 

9.68 

1.94 

1.76 

17.66 

L7.22 

88.47 
17.69 

83.12 
16.62 

19.37 

19.  os 

98.  15 
19.63 

91.90 

8S.53     97.09 

4-      .5.N 

5.00 
LOO 

'.•..".7     38  1                          1.72 
• 

7.50 
1.50 

9.47     B6.51      95.98     •    4.11 

llt.UO 

Fourth  Bubperiod: 

Total 

Average 

9.53     90  -                          .  19 
-t-     .04 

.50 

Entire  preservative  period 

Total 

Average 

L9.fi6 

36.30 
1.82 

17.30 

19.  l-' 

88.  it 

■+-         44 

1  25 

After  period. 

Firsl  Bubperiod: 

i  otal 

g2   ,, 
18.49 

8.81 
1.7.. 

7.  76 
I  55 

16, 15 

I..  18 

91.04 
18.21 

90.14 
S 

9  is     88  16     97.93    •    1.92 

• 

.(i 

.ii 

Second  Bubperiod 

i  otal 

- 

.0 

Average 

ii 

Entire  after  period: 

Total 

185.  12 
18.M 

16.57 

164.61 

181.  is 

is.  12 

n    •    1.24 

ii 

Average 

.0 
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Table  XII. — Nitrogen  balance*  for  Series  VIII-  t't.ntinued. 

[Averages  are  per  day.] 
No.  3. 


Period. 

1 
In  food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 
and 

urine 
(2+3). 

5 
In 

6 

In 

urine 
(3-i-l). 

7 
In 

and 
urine 

8 

Bal- 
ance 
d-4). 

9 

Ben- 
zoic 
acid 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
81.36 

16.27 

85.02 
17.00 

Grams. 
5.03 
1.01 

4.62 
.92 

Grams. 
70.97 
14.19 

72.29 
14.46 

Grams. 
76.00 

15.20 

76.91 

15.38 

Per  ct. 
6.18 

P<  r  ct. 

87 .  23 

Per  ct. 
93.41 

Grains. 

+  1.07 

+  8.11 
+   1.62 

Grams. 
0.0 

Average 

Second  subperiod: 

Total 

.0 

5.43 

90.46 

.0 

.0 

Entire  fore  period: 

Total 

166.38 
16.64 

9.65 
.97 

143.26 
14.33 

152.91 

15.29 

5.80 

S6.10 

91.90 

+  13.47 
+  1.35 

.0 

.0 

Presenatii  e  period. 

First  subperiod: 

Total 

85.95 
17.19 

87.15 
17.43 

62.78 
12.56 

84.79 
16.96 

6.01 
1.20 

6.48 
1.30 

2.73 
.55 

6.00 
1.20 

73.61 

14.70 

74.44 
14.89 

71.31 
14.26 

65.51 
13.10 

15.90 

80.92 
16.18 

74.04 
14.81 

71.51 
14.30 

6.99 

85.53 

+  1.29 
+  6.23 

11.26 

•  13.28 

5.00 

1.00 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

7.44 

B5.  12 

92.85 

7.50 
1.50 

113.59 

117.94 

1.00 

.20 

Fourth  subperiod: 

Total 

7.08 

77.26 

84.34 

.0 

.0 

Entire  preservative  period: 
Total 

320.67 
16.03 

21.22 
1.06 

284.77 

14.24 

305.99 
15.30 

88.80 

95.42 

(-14.68 

13.50 

After  period. 

1  ir-t  subperiod: 

i  otal 

88.10 
17.62 

85.53 

17.11 

3.  16 

.eg 

3.50 
.70 

70.63 

11.11 

65.77 
13.15 

73.99 

14.80 

69.27 
13.85 

3.93 

- 

+  14.11 

.0 

.0 

:   -ubperiod: 
Total 

1.09 

.0 

.0 

Entire  after  period: 

Total 

L78.63 
17.36 

.70 

136.30 
13.63 

143.26 

l  1.33 

4.01 

78.  M 

82.51 

+  30.37 

.0 

.0 
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Table  XII. — Xitrogen  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 


Period. 


1 
In  food. 


In 
feces. 


3  4 

In  feces 
In  and 

urine.       urine 


In 
(2-1). 


6 


8 


7 

In     | 
In       feces       Bal- 
urine      and       ance 
urine    (1_4). 


Benzoic 
I    acid 
admin- 
isten  i. 


Fan  period. 


First  Bubperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Grams. 

13.94 

71.36 
14.27 

Grams. 
5.  1 1 
1.02 

3.93 

drums. 
60.55 
12.11 

70.49 

14.1D 

Grams. 

13.13 

74  12 
14.89 

Perct. 

7.33 

Perct. 

Gram--. 
+   4.03 
+     .81 

-3.06 

Grams. 

0.0 

.0 

5.51 

98.78    104.29 

.0 
.0 

Entire  fore  period: 

Total 

Average 

141.05 

14.11 

.90 

131.04 
13.10 

140.08 
14.01 

6.41      92.90 

99.31 

+     .10 

.0 

.0 

Prt                     r.od. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

I 

71.35 

U  27 

13.85 

73.  13 
14.63 

13.99 

4.  52 

.90 

4.21 
.84 

4.06 

.M 

4.63 

67.96 

13.59 

63.11 
12.62 

61.66 

12.39 

72.  18 
14.49 

67.32 
13.46 

13.14 

13.31 

10L58 

-   1.13 

+  1.95 

+■     .39 

+  7.41 
+   1.49 

+  3.37 

5.00 
1.00 

91.  11 

97.  18 

1.50 

Third  subperiod: 

Total 

Average 

Fourth  Bubperiod: 

Total 

Average 

5.55 

39  87 

10.00 

88.56 

95.  18 

12.50 

Entire  preservative  period: 
Total 

Average 

14.  is 

17.42 

.87 

12.73 

272.08 

laon 

6.  14 

95.88 

4-11.60 

35.00 
1 .  75 



Aflfr  pf  nod. 

ubperiod: 
rotal 

7H.77 
14.  L5 

68  M 
13  72 

a.  ::, 

-7s 

14.08 
11.98 

75.20 
15.04 

12.73 

...71 

106.26 

-   4.43 

.0 
.0 

Second  subperiod. 

Potal 

Average 

87.  M 

.0 

Entire  after  period: 

i  ..i  ,i 

1 
L3  02 

&  19 

.11 

Average 

.11 
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Table  XII. — Nitrogen  balances  for  Series  VIII—  Continued. 

[Averages  are  per  day.] 

No.  5. 


Period. 

1 
In  food. 

2 

In 
feces. 

:$ 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

In 

feces 

(2-4-1). 

6            7 
In 
In 
urine      and 
(3-5-1).  arroe 
(4-s-l). 

8 

Bal- 
ance 
0-4). 

9 

Ben- 
zoic 
acid 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Grams. 
52. 15 
10.  4:-! 

55.47 
11.09 

Grams. 

2.87 

.57 

4.78 
.90 

Grams. 

a  41. 86 

8.37 

42.34 

8.47 

Grams. 
44.73 
8.95 

47.12 

9.42 

Ptrct. 
5.50 

Perct. 
80.27 

r<r  it. 
85.77 

Grams. 
+  7.42 
+  1.48 

+  8.35 
+  1.67 

Grams. 
0.0 

o 

76.33 

84.95 

.0 
.0 

Entire  fore  period: 

Total 

107.  62 
10.70 

7.65 
.76 

84.20 

8.42 

91.85 
9.19 

7.11 



78.24 

85.35 

+  15.77 
+   1.58 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

55. 07 
11.01 

55  i'. 
11.  in 

58.55 
11.71 

53.94 
10.79 

5.39 
1.08 

4.39 
.88 

4.85 
.97 

5.95 
1.19 

44.43 
8.89 

a  49.  62 
9.92 

in.;.; 
i44.ll 

49.82 
9.96 

54.01 
10.80 

58.48 

11.70 

50.06 
10.01 

9.7C 

80.68 

90.47 

+  5.25 
+  1.05 

•    1.48 

+     .  30 

+     .07 
+  3  S3 

*  -7S 

5.06 

1.00 

Second  subperiod: 

Total 

7.91 

89.42 

97.33 

7.50 

A  vera 

1.50 

Third  subperiod: 

Total 

91.60 

99.88 

v  no 

Average 

1.60 

Fourth  subperiod: 

Total 

11.03 

81.78 

92  .... 

3.00 

2.60 

Entire  preservative  period: 
Total 

223.05 

11    I.". 

20.58 
1.03 

191.79 

9.59 

212.  37 
10.62 

85.99 

95.  21 

.    1,1    |,S 

+       53 

23.  50 

Average 

1.18 

After  period. 

l  i  r  ~  t  Bubperiod: 

i  otal 

11.24 

II  .34 

6.04 
1.21 

3.88 
.78 

<i  45.  52 
9.  in 

41  81 

7,1  56 
10.31 

45  69 

9  li 

in  75 

81.00 

"1    7  1 

+  4.64 
-f-     .  93 

+  10  99 
•    2  20 

.0 

.0 

s«  cond  subperiod: 

i  ..til 

6  v. 

73.76     B0. 61 

.0 

Average 

.0 

Entire  after  period: 

i  ..t.,i 

112  88 
11.29 

.'HI 

B.73 

-7  25 

9.  7:5 

8.79 

77.  37 

86.  15 

+   1.56 

.0 

Average 

.0 

a  Daily  average  added  to  complete  record. 
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Table  XII. — Nitrogen  balana  a  VIII— Continued. 

[Averages  are^ter  day.] 

-X. ..  6. 


Period. 


Fore  -period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  fore  period: 

Total 

Average 


In  food. 


8  3  4 

,  In  feces 
In  In  and 

feces,       urine.        urine 
(2+3). 


Grams.   Grams. 
74.49 

14. 'hi         L99 


Prest  r 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  Bubperiod: 

rotal 

Average 

Fourth  subpi 

Dotal 

Average 


Entire  preservative  period: 

rotal 

average 


Aft<  i  | 

Piral  subperiod: 

Total 

average 

d  subperiod: 

rotal 

Average 


ifter  period: 

i  otal 

\  rei  .•■• 


Grams. 

13.31 


»; 


In 


7 

In 
feces 

and 


In 
urine 

(2-1).  (3-D.  urine 
14-S-l), 


81.46         8.53 

16.29         1.71         13.83 


L55.95 
15.60 


81  92 

16.38 


78.18 
15  '.l 


78.  12 
15.62 


II    17 


310  58 


18.47 

1 .  B5 


13.57 


9.03 
1.81 


6.76 
1.35 


&  2 1 

t:65 


L.36 


30  81 

I      i 


71   ..1 
11  92 


"77   16 
15. 43 


151.77 

15  is 


8.39 

1   ..v 


.76 


12  1^ 


84.24 

12.85 

66  L8 
13.24 

13.02 

63.52 

12.7(1 


Gram.  Perct.  Perct.  Perci 

76.49  13.34     99.34    102.68 

15. 30  

77.68  10.47     84.89 

15. 54  


Bal- 
ance 
(1-4). 


-2.00 
-  .40 

+3.78 


9 

Ben- 
zoic 
acid 
admin- 


0.0 
.0 


154 
15.  42 


.17     11. 84      B7. 


+  1    7- 
+   .18 


1465 


11.02     78   IS 


72.94       865     84.05     93.30 



73.33     li»"."      5 
14.67    


7ii.  30 
14.06 


37     87.  7n 


12  95 


289  84 
14,49 


+  5.24 
4-1.05 


+2.06 

•      il 


•    1  in 


64.87 
12.97 


1 1 .  25 

14.65    


64  25 
12.09         12.85 


137.51 

13.  75 


1.91 


ms  ig 


+  1.43 


"  Daily  average  added  to  complete  recor  I. 


l.ou 


7  50 
1.50 


111.  00 


1    13 
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Table  XII. — Nitrogen  balances  for  Sencs  VIII— Continued. 

[Averages  are  per  day.] 

:n"o.  -7. 


Period. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 
Total 

Average 


In  food. 


In 


Entire  fore  period: 

Total 

Average 


Preservative  period. 

First  subperiod: 

Total 

Average 

Becond  Bubperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total 

Average 


Grams. 
G9.40 
13.88 

74.58 
14.92 


Grams 
fi.27 
1.25 

5.94 
1.19 


In  feces 
In  and 

urine.        urine 
(243). 


Grams. 
62.01 
12.40 

G1.92 
12.38 


143. 98       12.  21 
14.40  1.22 


123.  93 
12.39 


Gran 
13. 


67  m. 
ia  57 


136. 14 
13.  <il 


73.30 
1466 

5.47 
1.09 

71.04 
14.21 

6.86 
1.37 

75.24 
15.05 

4.89 
.98 

66  67 
13.33 

5.11 
1.02 

61.95 

12.39 


55.  96 
11.19 


.-,4.  17 
10.83 


60.  72 
12.14 


Entire  preservative  period: 
Total 

Average 


286.  25       22.  33 
14.31         1.12 


232.80 
LI.  64 


period. 

Firsl  Bubperiod: 

Total 

Average  

Second  Bubperiod: 
Total 

\verage 


Entire  after  period: 

Total 

Average 


69. 23 

13..S.1 


13.04 


6.21 

!  2  I 


7.71 
1.  54 


l  .1    15 


13.92 
L.39 


50  94 
10.  19 


53.  80 
10.76 


104.  74 
10.  17 


67.42 
13.48 


12.56 


59.06 

us: 


65.  83 
13.  17 


255.  13 
12.76 


In 

In         In       feces       Bal- 
feces     urine      and       anee 
(2+1).  (3+1).    urine     (1-4). 
(4-1   . 


Per  <t.  P<r  it. 
9.  03     89.  35 


7.96 


8.48 


7.46 
9.66 


6.50 
7.  66 


57.  L5 
11.43 


61.51 
12.  30 


us  66 
11.87 


s  ..7 


1 1 .  82 


83.02     90. 


Pertt. 


Grams 
+  1.12 
+     .22 

+  1.35 


86.07     94.55    +  7.84 
+■      .7'. 


84.52 
78.77 


72.00 
91.08 


si  33 


91.98    +5.88 
+  1.18 


88.  43  +  8.  22 
+  1.65 

7s  :,1  +16.  is 
+  3.  24 


74    + 


.84 
.  16 


J.  13    +31.12 

+    l  55 


- 


19     94    tl 


77.90 


Sodium 
benzo- 
ate  ad- 
minis- 
tered 
(calcu- 
lated 
as  ben- 
zoic 
acid). 


Grams. 

0.0 

.0 


•  12  ox 
+  2.42 


+  3.71 

+      .74 


|  I.",  7'. 
•     1.58 


4.90 


7.50 
1.50 


10.00 
2.00 


6  SO 
1.30 


28.90 

1.45 
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Table  XII. — Nitrogen  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

INTo.  8. 


Period. 

1 

In  food. 

2 

In 
feces. 

3 

In 
urine. 

1 

In  frees 

and 

urine 

(2+3). 

5 

In 
(2+1). 

6 

In 
urine 
(3+1). 

7 

In 

and 
urine 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
ben- 

zoate 
adinin- 

c  ilcu- 

benzoio 

acid). 

Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total  

Average 

Grams. 
64.26 
12.85 

08.94 
13.79 

Grams. 
9.25 
1 .  85 

3.53 

.71 

Grams. 
55.38 
11.08 

59.68 
11.94 

Grams-. 

63.21 
12.64 

Perct.  Per  it. 
1436 

Per  a. 

100.58 

Grams. 
-0.37 

Qrams. 

.0 

5.12     86.56     91.69 

+1.15 

.0 

Entire  fore  period: 

Total 



133.20 
13.32 

12.78 

1.28 

115.  in; 
11.51 

127.84 
12.  78 

. 

+  .54 

.0 
.0 

Preservative  period. 

subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Fourth  bud  period: 

Total 

Average 

70.12 
14.02 

66.97 

7a  08 

14.00 
13.72 

8.38 
1.68 

1.47 

1.  17 

7.73 
1 .  55 

62.  17 

B61.29 
12.26 

58.88 

11.7s 

12.26 

7a  85 

14.17 

68.64 
13.73 

13.25 

13.80 

11.95 

89.09 

101.04 

-  .73 

-  .  15 

-1.67 

+    .77, 

-  .4o 

- 

10.98 

91.52    102.  19 

1.  50 

10.50 

10.00 

11.26 

89.31 

100.58 

12.50 

Entire  preservative  period 

Total 

27a.  73 

3a  si 

1 .  :.4 

12.20 

'7  171       11.17       ^  47 

+  .05 

Average     

13.  74 

1    77, 

.1  fU  r  pi  riixt. 

ubperiod: 

Total 

Average 

13.92 

1.59 

1.70 

62.  19 

12.  44 

12  18 

70.17. 

• 

7a  87 

14.17 

11.44 

100.82 

-  .7,7 

-  .11 

-  4  27 

.0 
.0 

:  subperiod: 

Total      

3    106.41 

Average 

Entire  after  period: 

! 

136.  L8 

16.  n 

l  •  l 

111.02 
il  10 

■     IS 

i  34 

1- 

.0 

.u 

a  Daily  average  added  to  complete  •■■ 
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Table  XII. — Nitrogen  balances  for  Serin  VIII — Continued. 

[Averages  are  per  day.] 
No.  9. 


Period. 

1 
In  food. 

o 

In 
feces. 

3 

In 
urine. 

4 

„„„„, 

and 
urine 

(2+3). 

Grams. 

7t.  I.", 
14.83 

72.98 
14.60 

s 

In 
feces 
(2-*-l). 

6 

In 
urine 
(3-s-l). 

7 

In 

feees 

and 
urine 
(4+1). 

8 

Bal- 
ance 
(1-4). 

O 

Sodium 
hen/o- 
at ead- 
ininis- 
tered 
(calcu- 
lated 
as  ben- 
zoic, 
acid). 

Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Grams. 
77.  18 
15.50 

85.13 
17.03 

Grams. 
5.17 
1.03 

4.52 
.90 

Grams. 

a  68. 98 

13.80 

68.46 
13.69 

Per  ct.  P(r  ct. 
6.67     89.03 

Pir  <t 
95.70 

Groins. 
+  3.33 
+     .67 

Grams. 

0.0 

.0 

5.31 

0     I.' 

85. 73 

+  12.15 
+   2.43 

.0 
.0 

Entire  fore  period: 

Total 

Average 

162.61 
16.26 

9.69 
.97 

137   it 
13.74 

147. 13 
14.71 

5.96      -i   ".J 

90.48 

4-15.  18 
+    1.55 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

83.84 
16.77 

16.46 

85.01 
17.00 

2.30 
.46 

4.80 
.96 

2.  23 
.  15 

a  70.  62 
14.  12 

64.96 
12.99 

75.  70 
15. 14 

72.  92 
L4.58 

69.76 
13.95 

77.93 
15.59 

2.71 

84. 23 

86.98 

+10.92 
+  2.19 

4-12.53 

•  2   ".1 

+   7.0S 

*  1.11 

4.90 

.98 

Second  subperiod: 

Total 

.vs.; 

78.94 

84.77 

7.  SO 

1.50 

Third  subperiod: 

Total 

2.62 

89.05 

91.67 

10.00 

2.00 

First,  second,  and  third  iUD- 
periods: 

Total 

251. 14 

16.74 

9.33 
.62 

211.28 

14.09 

220.61 

1..71 

;:.  73 

88.27 

•  a  03 

22  lit 

M   12 





After  period. 

ubperiod: 
Total 

84.43 
Lfl  B9 

81.95 
16.39 

4.64 
.  93 

6.40 
1.28 

71.30 
14.26 

7.5.17 
14.63 

75.94 

15.  i'' 

79.  57 
15.91 

84. 45 

89.94 

.    s  1Q 

.     1    7ii 

+     .48 

.0 

Average 

Second  Bubperiod: 

Total 

.0 

7.81 

97.  10 

.0 

.0 



Entire  after  period: 

Total 

166   18 
16.64 

11.04 
L.10 

111.  17 

II.  ;.". 

155.51 

15.55 

6.64 

36  33 

93.  17 

1  10.87 

.     1.09 

.0 

.0 

•i  Daily  average  added  to  complete  record. 
b  iv<  rage  foi  20  days. 
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Table  XII. — Nitrogen  balances  for  8eriet  VIII — Continued. 

[Averages  are  per  day.] 
JSTo.  lO. 


Period. 

In  food. 

2 

In 
feces. 

3 

In 
urine. 

4              5 

In  feces       T 
(2+3).     W+1'- 

6 

In 
urine 

(3-5-1). 

7 

In 
feces 
and 
urine 

8 

Bal- 
ance 

(1-4). 

Sodium 

ben- 

Eoate 

admin- 

(calcu- 

aa  ben- 

zoic 

Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Grams. 
74.92 
14.98 

82.23 
16.  44 

Grams. 
6.28 
1.26 

a  33 
.67 

Grams. 
sa  83 
10.77 

57.82 
IL58 

Grams. 
60.11 
12.  02 

61.15 

Per    t 

a38 

Per  d. 
71.85 

Per  it. 

Grams. 

+  14.  M 

H2L08 

*   4  21 

Grams. 
0.0 

.1) 

4  05     74  31 

.0 

Average 

.  (i 

Entire  fore  period: 

Total 

157.  1". 

9.61 

L1L65 

11.17 

121.26      ft.  12     71.  or. 

77.  16 

.0 

12  13 

.0 

Preserratii  f  pfriorf. 

First  subperiod: 
Total 

80.94 
16.  19 

78.  12 
15.62 

72  51 

M  :-i 

1206 

.  65 

0  15 

L  39 

4.84 
.07 

4.06 
.81 

13.51 

12  55 

M   MS 

1(1.  v.» 

4.  a? 

8a  48 

87.  51 

+  10.  11 

14.  17 

71.90 

1 4.  38 

ll.Sli 

10.  4ti 

+  12  21 

Beoond  miEperiod: 

Total 

11.71 

80.33 

Average 

1.  50 

Third  subperiod: 

Total 

76  1 1 

BL78 

V     1X1 

1.  60 

Fourth  Bubperiod: 

Total 

'■71 

BO  04 

+     l.UJ 

.0 

Average 

.,i 

Knt  i  rt-  | 

Total 

l  i  56 

2L31 

1.(17 

232  03 

11.  i:. 

12   7.' 

87.  L5 

+37.51 

•    L87 

1  02 

A/tfr  pi  r mil. 

First  Bubperiod: 

Total 

Lft  17 

l  25 

&  Ki 
I  22 

58.99 
11.80 

Hi  B6 

60  41 
12.08 

7  75 

80.71 

1    1.81 

.0 

Average 

Second  suBperiod 

Total 

.0 

Avenge 

.  11 

Entire  after  period: 

Total 

150  .81 
16,03 

1 .34 

112  30 

11  .;.; 

12  67 

- 

kveragi    

"  1  ».i.;  Ided  t<>  complete  record. 
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Table  XII. — Nitrogen  balances  for  Series  VIII—  Continued. 

[Averages  are  per  day.] 

INTo.  11. 


Period. 

l 
In  food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

In 
feces 
(2+1). 

In 
urine 
(3-s-l>. 

7 

In 
feces 
and 
urine 

(4-5-1). 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
ben- 
zoate 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Grams. 
83.00 
10.00 

93.14 
18.63 

Grams. 

4.70 

.94 

5.22 
1.04 

Grams. 
71.23 
14.25 

69.08 
13.82 

Grams. 
75.93 
15. 19 

74.30 
14.86 

P<r  ct. 
5.66 

P(r  ct. 

85.8'> 

Per  d. 
91.48 

Oram*. 

+  7.07 

Grams. 
0  0 

-1-  1.41 

.0 

Second  subperiod: 

Total 

74.10      79.70 

+18.84 
+  3.77 

.0 

.0 

Entire  fore  period: 

Total 

176. 14 
17.61 

9.92 
.99 

140. 31 
14.03 

150.  23 
15.02 

5.  03     79.  66     85.  29 

+25.  91 

.0 

|+  2.59 

.0 

Preservative  period. 

First  Bubperiod: 

Total 

93.74 
18.75 

86.28 
17.26 

94.65 
18.93 

82.02 
10.  10 

7.94 
1.59 

7.59 
1.52 

4.77 
.95 

6.37 
1.27 

81.41 
16.28 

87.67 

13.53 

84.01 
16.80 

7.782 
15.74 

89.35 
17.87 

75.26 
15.05 

88.78 
17.76 

85.09 
17.02 

8.47 

86. 85     95. 32 

+  4.39 

4.90 

+    .88 

+  11.02 
+  2.  21 

.98 

Second  BuBperiod: 

Total    

8.80 

78. 43     87. 23 

7.50 

1.50 

Third  subperiod: 

Total 

5.04 

88. 76     93. 80 

+  5.87 
+  1.17 

-  3.07 

-  .  62 

10.00 

2.00 

Fourth  subperiod: 

Total     

7.77 

95.98 

103.74 

2.50 

.7.0 

Entire  preservative  period 

Total     

17.  s.; 

26.67 
1.33 

311.81 
15.59 

338.  is 
16.92 

7.48 

87.42 

94.89 

+  18.21 
+     .91 

24  00 

l  25 

Alttr  ■period. 

1- ir^t  Bubperiod: 

Total 

92.60 

i  v  :._- 

88.58 
17.72 

7.07 
1.41 

6.35 
1.27 

72.07 
14.41 

75.40 
15.08 

79.14 
16.83 

M    7.". 
5 

7.63 

77.83 

85.  W 

+  13.  10 

+  2.69 

+  6.83 
+  1  37 

.0 

.0 

Second  subperiod: 

Potal 

7.17 

v,  12 

92.28 

.0 

Average 

.0 

Entire  after  period: 

rotal 

181   L8 

is  12 

1.34 

117.  17 
1  1.  7.'. 

L60  BO 

HUN 

7.  11     81.39 

vs    SI) 

+20.29 

.0 

.0 
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Table  XII. — Nitrogen  balances  for  Series  VIII—  Continued. 

[Averages  are  per  day.] 

No.  12. 


Period. 

l 
In  food. 

2 

In 
feces. 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3;. 

5 

In 

- 

6            7              8 

In 
In        feces       Hal- 
urine      and       ance 
(3-4-1  .   urine    (1-4. 

U-.1). 

9 

Sodium 
benzo- 
ate  .id- 
minis- 

culc  ii- 
beii  zoic 
acid;. 

Fore  perioil. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Grams. 
86.27 
17.25 

92.80 
18.  .56 

Grams. 
6.71 

1.34 

5. 1 1 
1.02 

Grams. 
82.  96 

12.59 

68.27 

13.6.5 

Grams. 
69.67 
13.93 

73.38 
14.68 

Perct. 

7  78 

Per  d.  Pt  ret. 

(i  rums. 
+16.60 

H9.42 

+  3.88 

Oram*. 

0.0 

.0 

5.51 

79.07 

.0 
.0 

Entire  fore  period: 

Total 

I  ige 

179.07 
17.91 

11.82 
L.18 

131.23 
13.12 

143.05 

14.31 

6.60 

79  B8 

.0 
.0 

Prt  ■                   -'Oil. 

First  subperiod: 

Total 

\  raraflB 

93.32 
18  66 

89.46 
17.89 

17.93 

71.21 
14.24 

5.38 
1.08 

4.52 
.90 

4.93 
.99 

7.46 
1.49 

7.5.  79 
15.16 

71.38 
1428 

71.59 

61.37 
12.27 

81   17 

7.5.90 
15.18 

15.30 

68.83 
13.77 

5.  77 

B1.22 

1-12.15 

1    2.71 
+13.12 

4.90 
.98 

Second  subperiod: 

! 

\wrage 

Third  subperiod: 

Total 

5.05 

B4  B4 

i .  :.i  i 

10.00 

.'.(HI 

Fourth  subperiod: 

Total 

Average 

10.48 

86.18 

.0 
.0 

Entire  preservative  period: 

: 

Average 

17.18 

22.29 
1.11 

280.13 
14.00 

302.  42 
15.  12 

81.52     88.01 

•  41 .21 

22.  40 
1   12 

After  period. 

Hibperiod: 
Total 

80.75 
L6.  15 

76.25 

5.94 
1.19 

1   L9 

62.92 
12.58 

11. 72 

68.86 
L3.77 

L2  91 

•     11      VI 

a  verage     

•  2.38 

•  1 1  72 

.n 

Second  Bubperiod: 

.n 



Iter  period: 

1 

157  00 
15.70 

11.88 
1.19 

121  51 
12.  15 

.0 
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Table  XII. — Xitrogai  balances  for  Scri(s  VIII — Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

Nos.   1  and.  4. 


Period. 

1 
In  food. 

Grains. 

134.39 

13.44 

1  12.96 
14.30 

2 

In 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

a 

In 

feces 
(2-1). 

• 

In 
urine 
(3-1). 

7 

In 

feces 
and 
urine 

(4-1). 

8 

Bal- 
ance 
d-4). 

9 

Ben- 
zoic 
acid 
admin- 
istered. 

Fore  period. 

First  subpcrio'l: 

Total 

Grams. 
7.77 
.78 

8.06 
.81 

Grams. 
118.81 
11.88 

136.  12 
13.64 

Grams. 
126.58 
12.06 

144.  48 
14.45 

Per  (7. 
5.78 

Percu 

88.41 

Per  cfc 

94.19 

Grams. 
+  7.81 

+     .78 

-  1.52 

-  .15 

Gra  ms. 
0.0 

.0 

Second  Bubperiod: 

Total      

5.64 

95.43 

101.06 

.0 

.0 

Entire  lore  period: 

Total   

13.87 

15.83 

.79 

255.23 
12.  70 

271.00 
13.55 

5.71 

92.02     97.73    +   0. 2«.» 

.0 

4-     .32 

.0 

I'n  -'  r  ii/u  (  ji/riod. 

First  subperiod: 

Total             

142.68 
14.27 

137.  62 
13.70 

1  1 1.  75 
14.48 

138.  73 
13.87 

8.82 
.88 

7.02 
.70 

8.57 
.86 

7.58 
.76 

134.  40 
13.44 

124. 29 
12.43 

127.  53 
12.7.'. 

126.29 
12.63 

143.22 
1.432 

131.31 
13.13 

136.10 
13.61 

L33.87 

13.  3'. » 

6.18 

04.2n  inn.  38 

-  .54 

-  .05 

+  6.31 

+     .03 

+     .87 
18 

10.00 

1.00 

Second  Bubperiod: 

Total        

5.10     90.31     95.41 

15.00 

1.50 

Third  Bubperiod: 

Total    

5.92      B8.10 

94.02 

20.00 

2.  00 

Fourth  Bubperiod: 

Total              

5.46     91.03 

96. 50 

25.00 

Entire  preservative  period: 
Total       

503.  7X 
14.10 

31.99 
.80 

512.51 
12.81 

544.50 
13  61 

5.67     90.91 

96.58 

.  iv  28 
4-     .49 

70.00 

i. 75 

A/It  r  p<  rind. 

l  i!  -t  Bubperiod: 

Total       

141.17 
11.  12 

134.  K4 

ia  is 

8.95 

.'.Xt 

8.16 

.82 

128. 87 
12.88 

115.43 
11.54 

L37.82 
13.78 

123.  .V.I 
12.36 

0.34     91.29 

97.  63 

-1-  3.35 
-»-     .34 

•  11. 26 

+    1.12 

.0 

.0 

Second  Bubperiod: 

Total     

6.05     85.61 

mi  66 

.0 

.0 

Entire  after  period: 

To1  .1       

■J7<..ni 
13.80 

17.11 
.86 

244.  30 
L2.22 

261.41 

13.07 

(..20      -      1 

91.71 

•  1460 

+     .73 

.0 

.0 

BENZOIC   ACID   AND   BENZOATES. 


1179 


Table  XII. — Nitrogen  balances  for  Series  VIII — Continued. 
SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 
Nos.  1,  'J.     1.  5,  and  ♦  ;. 


Period. 

1 
In  food. 

feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

5          6 

In          In 
urine 
C3-5-1). 

In 

and 
urine 
(4+1). 

8 

Bal- 
ance 
(1-4   . 

9 

Ben- 
zoic 
acidad- 

uiinis- 

Fore  period. 

First  Bubperiod: 

Total 

Grams. 

354.20 
14  17 

381.21 
15.  25 

Grams. 

1.09 

29.29 
1.  17 

Grams. 

12.01 

338.16 
13.  53 

Grams. 

327.  04 
13.10 

367.  45 
14.70 

PercL 

7.70 

Perct. 

84.80 

92.  50 

Gram-. 
L07 

13.76 

.  56 

Grams. 

0.0 
.0 

Second  Bubperiod: 

Total 

Average 

7.68 

88.71 

96.39 

.0 
.0 

Entire  tore  period: 

Total 

735.  41 

14.71 

56.58 
1.13 

638.51 
12.77 

695.09 

13.90 

7.69 

31    ~_ 

40.  32 
.81 

.0 

.0 

Prt  m  rvatii  >  period. 
i  irsl  Bubperiod: 

Total 

379.  43 
15.18 

368.43 
14.74 

383.68 
15.35 

31.78 
1.27 

27.47 
1.10 

31.34 
1.25 

331.39 
13.26 

326.  21 
13.05 

334.72 
13.  39 

363.  17 
14.53 

3.53.  <« 
14.15 

366.06 

14.  64 

8.36 

87.34 

95.71 

16.26 

.65 

14.  75 
.59 

17.62 

.71 

_     ■ 

1.00 

.  luBperiod: 

Total 

7.46 

88.54 

96.00 

Average 

I  bird  Bubperiod: 

Total 

Average 

1.50 

8.17 

87.24 

06.41 

48.00 
L92 

First,    second,    and    third 
Bubperiods: 

I  --i.il 

Average 

1,131.5-1 
15.09 

•m.  59 

1.21 

13.23 

1,062  '.'1 

14.44 

8.01 

87.70 

96.70 

110.50 

1.  17 

After  period. 
ubperiod: 

'Total 

364.94 

14.60 

86L  i! 
14.44 

32.19 
L2fl 

23.59 
.94 

321.  49 
12  so 

300.08 
1200 

353.  68 
11.  15 

323.  67 

88.09 

96.91 

ll.-'O 

.  45 

87.  47 

1.80 

.0 

.0 

1  BuBperiod: 

i 



83.09 

89. 62 

.0 
.0 

Entire  after  period: 
Total 

7%  08 

1 1.  52 

55.78 
1.  12 

821  57 
12  13 

13.55 

.« 

.0 

Average 

.0 
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Table  XII. — Xitrogen  balances  for  Scries  VIII—  Continued. 

SUMMARIES-Continued. 

[Averages  are  per  man  per  day.] 

Nos.   7  to   13. 


Period. 

l 
In  food. 

•I 

In 
feces. 

A 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-s-l). 

G 

In 
urine 
(3-1). 

7 

In 
feces 
and 
urine 

(4-5-1). 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
ben- 
zoate 
admin- 
istered 
(calcu- 
lated 
as  ben- 
zoic 
acid). 

Fore  period. 

First  Bubperiod: 

Total 

Grams. 
455. 33 

15.18 

496.82 
16.56 

Grams. 

38.38 

1.28 

27.65 

.92 

Gra  ms. 

374.  39 

12.  48 

385.23 

12.  84 

Grams. 

412.77 

13.76 

412.88 
13.76 

Per  vt. 
8.43 

Perct. 
82.23 

l><r<t. 
90.65 

Grams. 

42.56 

1.42 

83.94 
2.80 

Grams. 
0.0 

Average 

.0 

Second  subperiod: 

Total 

5.57 

77.  54 

83.11 

.0 

Average 

.0 

Entire  fore  period: 

Total 

952. 15 
15.87 

66.03 
1.10 

759.62 

12.66 

825.65 
13.76 

6.93 

79.78 

86.71 

126. 50 
2.11 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

495.  26 
16.51 

474. 16 
15.80 

487. 07 
16.24 

32.73 
1.09 

40.27 
1.34 

29.01 
.97 

419. 81 
13.99 

384.01 
12.80 

398.81 

13.29 

452.  54 
15.08 

424.28 
14.14 

427.82 
14.26 

6.61 

84.77 

91.37 

(2.  72 

1.43 

49.88 
1.66 

59.25 
1.98 

29.40 

.98 

Second  subperiod: 

Total 

8.49 

80.99 

89.48 

45.00 

Average 

1.50 

Third  subperiod: 

Total 

5.96 

81.88 

87.84 

58.00 

Average 

1.93 

First,    second,    and    third 
subperiods: 
Total 

I,  156.  19 

16.18 

102.01 
1.13 

1,202.63 
13.36 

1,304.64 
14.49 

7.00 

82.57 

89.57 

151.85 
1.69 

132.  40 

1.47 

After  period. 
First  subperiod: 

'Total 

177.  46 
L5.85 

448.  ().') 
14.94 

38.09 
1.27 

40.98 

378.41 

12.  til 

377.66 
L2  59 

U6.50 

13.88 

U8.64 
13.96 

7.  MS 

87.23 

60.95 
1.97 

29  ii 

.0 

Average 

.0 

Second  BuBperiod: 

Total 

9.  15 

9a  H 

.0 

.0 

Entire  after  period: 

Total 

925.  :.o 
15.  43 

79  07 

l  32 

7.V..07 
12  60 

13.92 

s  54 

si  66 

90  -'i 

90  36 
1.51 

.0 

.0 
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Table  XII. — Nitrogen  balances  for  Series  VIII — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

Nos.  1  to  12,   omitting  No.  3. 


Period. 

l 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

.-> 

In 
feces 
(2-1). 

G 

In 
urine 
(3-1). 

In 
feces 
and 
urine 

8 

Bal- 
ance 

9 

Pre- 
serva- 
tive 
calcu- 
lated 

ben- 
zoic 
acid. 

Fore  period. 

First  subperiod: 

Total 

Average 

Grams. 

809.53 

14.72 

878.03 
15.96 

Grams. 

65.67 

1.19 

Grams. 

f>74.  74 
12.27 

Grams. 

740.  41 

13.46 

780.33 
14.19 

Per  ct. 
8.11 

Perct. 

83.  35     91.  46 

69. 12 
1.26 

97.70 

1.77 

0.0 

.0 

Second  sobperiod: 

Total 

56.94       723.39 
1.04         13.15 

6.48 

82. 39     88. 87 

.0 

.0 

Entire  fore  period: 

Total 

Average 

1,687.56 
15.34 

122.61    1,398.13 
1.11 

1,520.74 
13.82 

7.26 

82.85 

90.11 

1.52 

.0 
.0 

Preservative  period. 

First  Bubperiod: 

Total 

Average 

Second  Bubperiod: 

Total 

Average 

874. 69 
15.90 

842.59 
15.32 

870.  75 
15.83 

64.51 
1.17 

67.74 
1.23 

60.35 
LM 

751.20 
13.66 

710.22 
12.  91 

733. 53 
13.33 

815. 71 
14.83 

777.98 

14.14 

793.88 
14.43 

7.38 

85.88 

93.20 

1.07 

1.18 

7'..  s; 
1.40 

8.04 

84.29 

92.33 

1  50 

Third  subperiod: 

Total 

Average 

6.93 

84.24 

91.17 

106.00 

Pint,    second,   and    third 
Bubperiods: 

Total 

rage 

2,588.03 
15.69 

192.60   2,194.95 

1. 17         13. 30 

2,387.66 

14.  17 

7.44 

84.81 

200.48 

1  22 

1.47 

After  in  nod. 

ubperiod: 
Total 

15.32 

900  I'- 
ll 71 

70 .28 

L28        12.73 

64.57      677  :i 

1.  17         1.'  32 

770.  is 
14.01 

8.34 

72.21 
I  22 

.0 

Average 

.0 

Second  Bubperiod 

Total 

7.28 

.0 

Average 

Entire  after  period: 

Total                    

15  01 

1 
L.23         l-'  Sfl 

1,512  N 

N.  16 

83.  n 

L26 

.0 

Average 

.0 

PHOSPHORIC  ACID  BALANCE. 

1M>1\  n»i    \l     DATA. 

Vo.  /. 

No.  1  in  the  fore  period  shows  some  abnormal  activity  in  the 
excretion  of  phosphoric  acid  inasmuch  as  the  balance  is  negative. 
The  normal  condition  is  restored  in  the  preservative  period  where 
the  quantity  of  phosphoric  acid  excreted  in  the  urine  is  less  than 
in  the  lore  period.  In  the  after  period  there  is  a  -till  further  dimi- 
nution of  the  phosphoric  acid  excreted  in  the  urine;  and  the  balance 
becomes  strongly  posit  ive 

23360     Bull.  84,  pi     l     OS    — 10 
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No.  t. 

In  the  case  of  Xo.  2,  the  quantity  of  phosphoric  acid  excreted  in 
the  feces  during  the  preservative  period  is  notably  greater,  not- 
withstanding a  slight  decrease  in  the  amount  ingested,  with  the 
result  that  the  percentage  excretion  increases  9.29  per  cent.  It  is 
somewhat  diminished  in  the  after  period,  as  is  also  the  amount 
ingested,  but  does  not  fall  to  the  quantity  of  the  fore  period,  being 
still  6.66  per  cent  greater  than  in  that  period.  The  quantity  of 
phosphoric  acid  excreted  in  the  urine  remains  practically  constant 
throughout  the  three  periods,  increasing  about  1  per  cent  in  the 
preservative  period.  The  balances  are  positive  in  all  cases  and 
amount  to  0.711,  0.173,  and  0.333  gram  daily  for  the  three  periods, 
respectively,  the  decrease  of  0.538  being  due  almost  entirely  to  the 
increased  excretion  of  nonmetabolized  phosphoric  acid. 

No.  3. 

In  the  case  of  No.  3,  the  quantity  of  phosphoric  acid  excreted  in 
the  feces  is  very  notably  increased  in  the  preservative  period,  while 
in  the  after  period  it  falls  below  that  of  the  fore  period,  amounting 
to  a  loss  of  5.70  per  cent.  The  quantity  excreted  in  the  urine  in- 
creases but  little  in  actual  amount  (0.171  gram  daily),  the  amount 
ingested  decreases  slightly,  and  the  percentage  increase  of  metabo- 
lized phosphoric  acid  excreted  is  6.34.  The  balance  is  positive  and 
its  magnitude  is  0.839  gram,  0.112  gram,  and  1.169  grams  daily 
for  the  three  periods,  the  decrease  again  being  largely  due  to  the 
amount  of  nonmetabolized  phosphoric  acid  excreted. 

Vo,  ;. 

In  the  case  of  No.  4,  there  is  a  decrease  in  the  quantity  of  phos- 
phoric acid  excreted  in  the  feces  in  the  preservative  period,  while  in 
the  after  period  the  amount  rises  to  a  somewhat  larger  figure  than 
in  the  fore  period.  There  IS  B  decrease  also  in  the  quantity  of  phos- 
phoric acid  excreted  in  the  urine  in  the  preservative  period  and  a 
further  decrease  in  the  after  period.      As  in  the  previous  cases,  there 

i-   a   slight    decrease   In    the   phosphoric   acid   ingested    throughout. 

The  balances  are  positive  in  all  cases  and  their  magnitudes  are  0.258, 

0.340,  and  0.428  gram  dail\  for  the  three  periods,  respectively.     This 

■  iitrary  to  the  two  previous  cases,  in  which  a  marked  decrease 

in  balance  occurred.  ^i- 

No.  5. 

There  is  an  increase  in  the  case  of  No.  5  of  0.  17.">  gram  daily  in  the 
quantity  of  phosphoric  acid  excreted  in  the  \rccs  in  the  preservative 

period,  and  this  increase  remains  about   the  same  in  the  after  period, 
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The  quantities  of  phosphoric  acid  excreted  in  the  urine  are  remark- 
ably constant  for  the  three  periods.  In  this  case  the  phosphoric 
acid  invested  increased  slightly  throughout.  The  percentage  of 
phosphoric  acid  excreted  in  the  feces  and  urine  increases  almost  1 
per  cent  in  the  preservative  period,  returning  to  practically  the 
figure  of  the  fore  period  in  the  after  period.  The  balance-  are  posi- 
tive in  all  cases  and  their  magnitudes  are  0.574  gram,  0.472  grain. 
and  0.632  gram  daily  for  the  three  periods,  respectively.  Again 
the  decrease  in  balance  is  due  to  the  increase  in  excretion  of  non- 
metabolized  phosphoric  acid  (5.35  per  cent),  there  being  in  this  case 
no  appreciable  change  in  the  phosphoric  acid  eliminated  in  the 
urine. 

No.  6. 

The  data  for  No.  6  show  a  decrease  in  the  quantity  of  phosphoric 
acid  excreted  in  the  feces  during  the  preservative  period  and  a  still 
further  decrease  in  the  after  period.  The  quantity  excreted  in  the 
urine  during  the  three  periods  remains  remarkably  constant,  which 

is  also  true  of  the  amounts  ingested.  The  balances  arc  positive  in  all 
cases  and  their  values  are  0.341  gram,  0.483  gram,  and  0.581  gram 
daily  for  the  three  periods.  Again  there  is  a  slight  increase  in  the 
balance,  as  in  the  case  of  No.  4. 

No.  7. 

In  the  case  of  No.  7  there  is  again  a  decrease  in  the  quantity  of 
phosphoric  acid  excreted  in  the  feces  in  the  preservative  period,  while 
in  the  after  period  the  amount  is  larger  than  in  the  fore  period.  A 
notable  decrease  is  found  in  the  amount  of  phosphoric  acid  in  the 
urine,  both  in  the  preservative  and  after  periods.  There  is  a  slight 
continuous  decrease  in  the  amount  of  phosphoric  acid  ingested  and 
the  percentage  decrease  in  total  elimination  amounts  to  10.12  per 
cent .  the  act i ia I  decrease  being  0.442  gram  daily,  while  the  decrease 
in  the  amount  ingested  wasonrj  0.154  gram.  The  balances  are  posi- 
tive and  their  values  are  0.062  gram,  0.350  gram,  and  0.139  gram 
daily  for  the  three  periods, respectively, showing  a  marked  increase  in 
the  balance  in  the  preservative  period,  notwithstanding  the  slight 
decrease  in  the  amount  ingested. 

In  the  case  "l  No.  s  an  increase  is  shown  in  the  quantity  of  phos- 
phoric  acid    excreted    111    the    leer-    belli    ill    ihe    |  ue-el  \  ;i  I  I  \  e    ;ilid    after 

periods.  There  is  also  a  slight  increase  in  the  quantity  of  phosphoric 
acid  excreted  in  the  urine  during  the  preservative  period,  followed  b\ 
a  -light  decrease  in  the  after  period.  The  amounts  ingested  remain 
practically  constant  throughout.  The  percentage  data  show  an 
increase  of  5.19  per  cent  in  Qonmetabolized  phosphoric  acid  and  of 
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2.10  per  cent  of  phosphoric  acid  in  the  urine  in  the  preservative 
period,  and  the  magnitudes  of  the  balances  arc  0.350  gram,  0.121  gram, 
and  0.167  gram  daily  for  the  three  periods.  This  decrease  of  0.22'.) 
gram  per  day  in  the  preservative  period,  as  in  the  previous  cases,  is 
due  to  the  increased  excretion  of  nonmetabolized  phosphoric  acid. 

Xo.  9. 

In  the  case  of  No.  9  there  is  a  notable  decrease  (0.393  gram  daily) 
in  the  excretion  of  phosphoric  acid  in  the  feces  during  the  preserva- 
tive period.  There  is,  however,  an  almost  equal  increase  in  the 
amount  excreted  in  the  after  period  as  compared  with  the  fore  period. 
The  quantity  of  phosphoric  acid  excreted  in  the  urine  decreases 
slightly  both  in  the  preservative  and  after  periods.  The  percentage 
decrease  in  total  elimination  is  12.04,  apparently  an  abnormal  figure, 
especially  as  in  the  after  period  there  is  an  increase  of  3.49  per  cent 
as  compared  with  the  fore  period.  The  balances  are  all  positive,  and 
by  reason  of  the  abnormal  condition  just  mentioned  the  figure  for  the 
preservative  period  is  very  high,  showing  an  increase  of  0.473.  The 
balances  for  the  three  periods  respectively  are  0.354  gram,  0.827 
gram,  and  0.2(15  gram  daily. 

No.  10. 

No.  10  shows  a  slight  increase  in  the  excretion  of  phosphoric  acid 
in  the  feces  in  the  preservative  period  and  a  marked  increase  in  the 
after  period.  The  quantity  of  phosphoric  acid  excreted  in  the  urine 
does  not  vary  greatly  in  the  three  periods,  but  decreases  very  slightly 
throughout.  The  amount  of  phosphoric  acid  ingested  decreases  in 
the  preservative  period  0.239  gram  daily  with  the  result  that  the 
percentage  excretion  both  in  the  feces  and  urine  increases  slight  Iv, 
the  total  increase  amounting  to  2.45  percent.  The  balances  are  all 
high  and  positive  and  their  values  are  0.932  gram,  0.788  gram,  and 
0.597  gram  dairj  for  the  three  periods  respectively. 

No.  n. 

The  data  for  No.   11  show  a  notable  increase  in  the  quantity  of 

phosphoric  acid  excreted  in  the  feces  in  the  preservative  period  and 
this    increase    is    maintained    in    the    after    period.      The    quant  it  \     of 

phosphoric  acid  excreted  in  the  urine  shows  practically  no  variation 
in  the  lure  and  preservative  periods  and  is  slightly  less  in  the  after 
period.  The  amounts  of  phosphoric  acid  ingested  are  practically 
constant,  decreasing  only  0.098  gram  in  the  preservative  period.  The 
percentage  figures  -how  an  increase  of  8.97  per  cent  in  nonmetabolized 
phosphoric  acid  and  of  onlj  2.73  percent  in  the  phosphoric  acid  in 
the  urine.  The  balances  are  positive  and  high,  amounting  to  1.104 
gram-.  0.548  gram,  and  0.939  gram  daily  for  the  three  periods,  the 
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decrease  in  the  balance  in  the  preservative  period  being  again 
accounted  for  by  the  increase  in  the  excretion  of  the  phosphoric  acid 
in  the  feces. 

No.  ti. 

In  the  case  of  No.  12,  there  is  a  decrease  in  the  quantity  of  phos- 
phoric acid  excreted  in  the  feces  in  the  preservative  period  and  this 
decrease  is  still  continued  in  the  after  period.  The  quantities  of 
phosphoric  acid  excreted  in  the  urine  are  almost  the  same  for  the  fore 
and  preservative  periods  and  slightly  less  in  the  after  period.  The 
phosphoric  acid  ingested  also  decreased  slightly  throughout  the 
observation  and  the  percentage  data  show  a  decrease  of  2.91  percent 
of  nonmetabolized  phosphoric  acid  in  the  preservative  period  and  an 
increase  of  4.2  per  cent  of  metabolized  phosphoric  acid. 

Bl  MMABIE8. 

The  summary  for  Nos.  1  and  4  is  of  interest  only  because  these 
members  were  able  to  take  the  preservative  throughout  the  fourth 
subperiod,  and,  therefore,  the  data  can  be  summarized  for  the  entire 
period  of  observation.  The  amounts  of  phosphoric  acid  ingested 
were  practically  constant  throughout.  The  phosphoric  acid  in  the 
feces  Buffered  hut  little  variation,  being  almost  the  same  in  the  fore 
and  preservative  periods  and  only  0.10!)  gram  greater  in  the  after 
period    than    in    the   fore    period.      The    phosphoric    acid    in    the   urine 

decreased  slightly  throughout.  The  percentage  figures  show  a  very 
Blight   increase  in  nonmetabolized  phosphoric  acid  excretion  and  a 

more  decided  decrease  (4.71  percent)  in  metabolized  phosphoric  acid. 

The  total  elimination  decreases  t.06  percent,  and  the  balance  increases 
0.11.")  -ram  in  the  preservative  period,  the  increase  continuing  in 
the  after  period.  Manifestly  in  the  case  of  these  two  subjects  there 
was  practically  no  injurious  effect  produced  by  the  preservative  on 
phosphoric  acid  metabolism  as  ;i  whole. 

The  summary  for  Nos.  i .  2,  1.  .">.  and  6  is  complete  with  the  excep- 
tion of  the  fourth  preservative  Bubperiod.  This  table  shows  a  slight 
increase  in  the  quantity  of  phosphoric  acid  excreted  in  the  feces  dur- 
ing  the  preservative  period,  and  this  increase  is  almost  maintained 
in  the  after  period,  the  figures  being  0.970  gram,  L.065  grams,  and 
l  .1)  1 1  grams  dairj  for  the  t  luce  periods.  The  amount-  of  phosphoric 
acid  excreted  in  the  urine  are  2.325  grams,  2.273  grams,  and  j.i»77 
gram-  daily  for  the  three  periods,  showing  a  slight  decrease  through- 
out. The  average  amounts  "t  phosphoric  acid  ingested  remain 
practically  constant.  The  percentages  of  phosphoric  acid  excretion 
show  the  same  relation,  there  being  26.56  per  cent  per  cent, 

and  29.08  per  cent .  respectively  ,  excreted  in  the  feces  during  the  three 
pen. id-;  63.66  per  cent.  63.27  per  .cut.  and  58.06  per  oent,  respeo- 
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tivelv.  excreted  in  the  urine.  It  is  seen  that  the  increase  in  total 
elimination  of  phosphoric  acid  during  the  preservative  period  is  due 
exclusively  to  the  increase  in  the  nonmetabolized  phosphoric  acid 
excreted.  The  balances  are  positive,  having  values  of  0.357  gram, 
0.255  gram,  and  0.460  gram  daily  for  the  three  periods  respectively, 
showing  a  very  slight  decrease  in  the  preservative  period  with  an 
increase  in  the  after  period,  in  which  the  balance  exceeds  that  of  the 
fore  period. 

A  similar  summary  for  those  receiving  benzoate  of  soda  is  shown 
in  the  table  for  Xos.  7  to  12  omitting  the  fourth  perservative  sub- 
period.  In  this  case  it  is  noticed  that  there  is  a  slight  decrease  in  the 
amount  of  phosphoric  acid  excreted  in  the  feces  in  the  preservative 
period  and  a  notable  increase  in  the  after  period,  the  figures  being 
1.112  grams,  1.088  grams,  and  1.293  grams  daily,  for  the  three  periods. 
In  the  urine  there  is  a  progressive  decrease  in  the  amount  excreted, 
the  daily  average  being  2.177  grams,  2.145  grams,  and  1.957  grams 
for  the  three  periods  respective^.  The  amounts  of  phosphoric  acid 
ingested  are  fairly  constant,  showing  a  decrease  of  less  than  0.1  gram 
daily  in  the  preservative  and  after  periods.  The  percentages  of 
excretion  show  such  slight  variations  in  the  preservative  period  that 
no  conclusions  could  be  drawn  from  them,  both  the  metabolized  and 
nonmetabolized  phosphoric  acid  excreted  being  practically  constant. 
In  the  after  period  there  is  an  increased  excretion  in  the  feces  and  a 
decrease  in  the  urine.  The  balances  average  0.601  gram,  0.569  gram, 
and  0.473  gram  daily  for  the  three  periods  respectively,  showing  a 
slight  continuous  decrease.  These  data  show  practically  no  effect 
produced  by  benzoate  of  soda  in  modifying  the  metabolism  of  phos- 
phoric acid. 

A  general  summary  showing  the  mass  action  of  the  preservative 
in  the  two  forms  upon  all  of  the  men,  except  No.  3,  and  omitting 
the  fourth  preservative  subperiod,  gives  the  following  results.  The 
average  daily  amounts  of  phosphoric  acid  excreted  in  the  i'ocv^  are 
1.0  17  grams,  1.077  grams,  and  1.178  grams  for  the  three  periods. 
There  is.  therefore,  shown  ;i   very  slight    tendency  on  the  part  of  the 

ervative  to  increase  the  amount  of  phosphoric  acid  excreted  in 
the  U'cc^,  this  increase  being  due  t<>  the  effect  produced  by  the  pre- 
servative administered  as  benzoic  acid.  For  the  urine  the  averages 
are  as  follows:  2.244  grains,  2.203  grams,  and  2.012  grams  daily  for 

the  three  periods.      There  is  B  slight    tendency  on  the  part  of  benzoic 

acid  in  both  forms  to  decrease  the  quantity  of  phosphoric  acid  excreted 
in  the  mine.  The  numbers  expressing  percentage  excretion  bear  out 
these  inferences,  the  percentage  excreted  in  the  (crcs  increasing 
throughout,  while  the  percentage  excreted  in  the  urine  is  practically 

the  same  in   the  fore  and   preservative  periods  and  decidedly  less  in 

the  after  period. 
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It  would,  therefore,  appear  from  a  study  of  the  phosphoric  acid 
balance  sheets  that  while  the  effects  produced  on  the  metabolism 
of  tlii-  substance  are  not  marked,  there  is  a  tendency,  especially 
when  the  preservative  is  administered  as  benzoic  acid,  to  increase  the 
quantity  and  percentage  of  phosphoric  acid  excreted  in  the  feces 
and  to  a  less  extent  dimmish  the  phosphoric  acid  excreted  in  the  urine, 
and  this  effect  is  continued  in  a  marked  degree  in  the  after  period. 
The  administration  of  these  bodies  therefore  diminishes  the  excretion 
of  metabolized  phosphoric  acid  and  increases  the  excretion  of  non- 
metabolized  phosphoric  acid,  and  may  be  said  to  interfere  in  a  slight 
degree  with  the  normal  metabolism  of  phosphoric  acid. 


Table  XIII. — Phosphoric  acid  balances  for  Stri<s  VIII. 

[Averages  arr  per  'lay.] 
NTo.  1. 


Period. 

In 
food. 

•2 

In 

3 

In 

urine. 

4 
In 

and 

urine 

5 

In 

6 

In 

urine 

7 
In 

and 
urine 
(4+1). 

8 

11.  d- 
ance 

1-1  . 

9 

Beli- 
ze lie 

acid  ad- 
minis- 
tered. 

Fir>t  Btibperiod: 

Total 

Grams. 
13.283 

13.601 

.  4:.7 

Gra  m  a .  G  ra  mt.lPer  ct 

lit.  674      i  -'  WW     17   'ii 

- 

Oram*. 

4-n  : 

0.0 

Average 

J.  592 
14  WIS 

; 

.0 

.  subperiod: 
rotal 

- 

109.59 

.0 

Average 

2  278 

.0 

Entire  fore  period: 
Total 

:,    Mil 

27  964 

21.58 

3 

QSfl 

„ 

tge 

.0 

I'r.                             od. 

Firal  subperiod: 

-i 

12.770 
12  095 

J  651 

10.000 

26.  1-' 

7^  31 

in}    42 

.  ii.; 

• 

•  1    7J7 

",    (HI 

Average 

Q  "  S      12  l'i:: 

1     INI 

Second  Bubperiod: 
I  otal 

ige 

I      i,.  309      1 
.  728 

•J.  129                         !    .Ml 
126       i   S 

Third  subperiod: 

Total 

In   ml 

Iverage  

Fourth   subperiod: 
rotal          

70  v 



Knl  m-  p 

11   '.71      39 

i  '<:i 

Iveragi 

i 

i  277 

1]  •*.-. 

Second  subp 

! 

Knl  Ire  aftei  i 
I  otal 

15  77'» 
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Table  XIII. — Phosphoric  acid  balances  for  Series   VIII — Continued. 

[Averages  are  per  day.] 
INTo.  3. 


Period, 

1 

In 
food. 

o 

In 
feces. 

3 

In 

urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

In 
feces 

(2-1). 

6 

In 
urine 
(3+1). 

7 

In 

feces 

and 
urine 
(4+1). 

8 

Bal- 
ance 
(1-4)  . 

9 

Ben- 
zoic 
acid  ad- 
minis- 
tered. 

Fore  period. 
First  Bubperiod: 

Total 

Grams. 

20. 189 

5.238 

26.095 

5.219 

Grams. 
5.303 
L.073 

0.960 
1.392 

Grams. 
15. 604 
a  133 

17. 187 

:;.  4:;: 

Grams. 

21. 027 

4.205 

24.  147 
4.829 

Perct. 
20.48 

Per  a. 

59.81 

r<r  it. 
80.29 

Grams. 
■  :,  162 
+  1.033 

+  1.948 
+  .390 

Grams. 
0.0 

.0 

Second  Bubperiod: 

Total 

26.  67 

65.86 

92.53 

.0 

.0 

Entire  fore  period: 

Total 

52.  284 
5.228 

12.323 
1.232 

32.851 

:;.  285 

45.  174 
4.517 

23.57 

62.83 

86.40 

+  7.110 
+  .711 

.0 

.0 

Preservatit  t  period. 
First  Bubperiod: 

'Total 

25.  645 

5.129 

25.  391 
5  078 

20.  700 
5.  340 

25.  872 
a.  174 

8.330 
1.666 

8.354 
1.671 

8.848 
1.770 

8.514 
1.703 

16.621 

3.324 

17.  157 
3.431 

10.  873 
;;.  375 

15.  436 
3.087 

24951 

4.990 

25.511 
5.102 

25.  721 
5.144 

23.  950 
4.790 

32.48 

64.81 

97.29 

+  .094 
+  .139 

-  .120 

-  .024 

+  .979 
+  .196 

+  1.922 
+  .384 

5.00 

1.00 

Second  BuBperiod: 

Total 

32.90 

07.57 

100.47 

7.50 

1.50 

Third  subpcriod: 

'Total 

33.15 

63.19 

96.33 

10.00 

2.00 

Fourth  suhperiod: 

'Total 

32.91 

59.  66 

'..J.  57 

2.  50 

Average 

.50 

Entire  preservative  period: 
Total 

10 B 

5.180 

34.  040 
1.702 

66  087 

a  304 

100.  133 
5.007 

32.86 

63.79 

96.65 

+  3.475 
+  .173 

25.00 

1.25 

After  period. 

lubperiod: 

Total 

24.  419 

4.884 

:,  L37 

7.058 
l  532 

7.488 
1.498 

15.361 
3.072 

16.268 

23.  019 
4.004 

23  756 
l  751 

31.86 

02.91 

94  27 

+1.400 

+  .280 

+  1.931 
+  .386 

.0 

.0 

Second  Bubperiod: 

Total 

29.15 

03.33 

92.48 

.0 

.0 



En1  Ire  after  period: 

Total 

50.  L06 

5  (HI 

l.v  146 
l  515 

::.  163 

16  775 
1  678 

30.23 

63.  1.' 

+  3.331 
+  .333 

.0 

.0 
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Table  XIII. — Phosphoric  acid  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

No.  'A. 


Period. 


In 

food. 


Fore  period. 


First  subperiod:  Grams. 

Total 24.384 

A  verage 4.  877 

Second  subperiod: 

Total.... 23.896 

A  verage 4.  73!) 


In 


Grams. 
7.319 

1.464 

7  798 
L.560 


Entire  fore  period: 

Total 48.080     1">.  117 

Average 4.808       1.512 


Preservatii  <  pi  riod. 

First  subperiod: 

Total 23.577 

Average 4.  711 

Second  subperiod: 

Total 24.001 

Average 4.812 

Third  subperiod: 

Total 19  299 

Average 3.860 

Fourth  subperiod: 

Total 24.583 

Average L917 


Entire  preservative  period: 

Total 91.520 


Average 4.  570 


After  period. 

Hrsl  subperiod: 

Total Jl    140 

Average 4.888 

Second  subperiod: 

Total 24.750 

Average 1961 


Entire  after  period 

Total 

4. 920 


9.017 
1.803 


11.473 


4.  639 
.  928 


11.591 


In 
urine. 


4             5 

8 

7 

In 

In 

In 

In 

and 

urine 

and 

urine     (2-r-l). 

(3+1). 

urine 

(2+3/. 

Bal- 
ance 

(1-4,. 


Grams.  Grams.  Perct. 

19.865     30.02 

2.509       3.973    


Per  ct. 
51.  45 


Pcrd.     Grams. 

M.47    +■  4.519 

+     .904 


12.024                      2.91       50.74       83.85     • 
2.  405       3.  984    +     .  775 


9 

Ben- 
zoic 
acid  ad 
minis- 
tered. 


0.0 
.0 

.0 
.0 


24.  570 
2.  457 


12.901 


18.  594 

3.719 


10.751 
2.  15(1 


39.  087     31.  44 
I    


Jl   'Ms     38.24 


0.013     


15.390 


21.915 
2.065 


1.836 


4.  404 


5.782 

1   L52 


6.900 
1.380 


12  662 

l  288 


11.883 


12  984 


24  st; 


17.625 


19  B84 


24  04 


17.  1". 


in.  12 


51.10        S2.54    + 

+ 


54.72 


124.90 
55.  71 
42.00       B9.15 


97.  56 


72.  12 


27.  s7 


+-   1.659 

+     .331 


6.006 

1.2(11 


r   3.909 

.  782 


■ 


.112 


•     i  872 


-  ll  687 
.    1   169 


5.00 
1.00 


7.50 
1.60 


1.00 
.20 


13.  50 
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Table  XIII. — Phosphoric  arid  balances  far  Series  VIII — Continued. 

[Averages  are  per  day.] 
TsTo.    1  . 


1  friod. 

l 

In 

food. 

2 

In 
feces. 

3 

In 

urine. 

4 

In 

and 
brine 

(2+3). 

.-. 

*  In 
(2-1). 

G 

In 
urine 
(3+1). 

7 

In 

tea  s 
and 
urine 

ii. 

8 

Bal- 
ance 
(1-4). 

9 

Ben- 
zoic- 
acid  a.1- 
iuini.>- 
tered. 

Fore  period. 

First  sabperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Grams. 
17  856 
3.571 

15. 903 

3.181 

Grams. 
5.  074 
1.015 

4.013 
.803 

Grams.  Grams. 
11.609     16.683 
2.  322       3.  337 

10.  485      14.  498 
2.097       2.900 

Per  ct. 

28.42 

Per  ct. 
65.01 

Per  et. 
93.43 

Grams. 
+  1.173 
+  .234 

+  1.405 
+  .281 

Grams. 

0.0 

.0 

25.23 

65.93 

91.17 

.0 
.0 

Entire  fore  period: 

Total 

Average 

33.  750 
3.  376 

9.087 

.909 

22.  094     31. 181 
2.209       3.118 

26.92 

65   IS 

92.36 


+2.578 
+  .258 

.0 
.0 

Pr<  tervative  period. 

First  subperiod: 

Total 

15.  732 
3. 146 

15.617 

3.123 

16.  330 
3.266 

16.500' 
3.300 

4.434 
.887 

4.181 
.836 

4.  252 
.850 

4.834 
.967 

10.  526 
2.105 

10.  203 
2.041 

9.682 
1.936 

9.  263 
1.853 

14.  960 
2.992 

14.  384 

2.  877 

28.18 

66.91 

95.09     +  .772 

5.  00 

+  .154 

•  l  233 
+   .246 

+  2.396 

1.00 

Second  subperiod: 

Total 

26.  77 

65.33 

92.10 

7.  50 
1.50 

Third  subperiod: 

Total 

13.934 

26.  04 

59.29 
56.14 

85.33 

10.00 

Average 

2.  7s7    

14.  097     29.  30 

4-  .479 

85.44      +2.403 

2.00 

Fourth  Bubperiod: 

Total 

12.50 

2.  819 

•    ,  181 

2.50 

Entire  preservative  period: 

Total 

64.  L79 

3.209 

17.701 
.  885 

39.  674 
1.984 

57.  375      27.  58 

61.82 

89.40     +6.804 

2.869 

+  .340 

1  75 

After  period. 

libperiod: 
Total 

15.601 
3.138 

16.377 
3.  275 

5.  764 
1.  LS3 

::.  B27 
.765 

lit.  131 
2.026 

8.072 

L5  B95 
3.  179 

11.899 

36.73 

64.57 

101.30      -  .204 

.0 

Average 

Second  subperiod: 

Total 

-   .041 

+  4.478 
.      395 

.0 



23.  37 

49.29 

.0 

1  ..11       2.380 

.0 

1" 

Knt ire  after  period: 

i  otal 

3.  2(17 

g  v.i 
969 

27  794 

1   vu       2  779 

29  91 

86  67 

•  l  274 
+  .428 

.0 

.0 
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Table  XIII. — Phosphoric  acid  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

INTo.  f>. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3              4 

In 

Tn 

urine.       ■»> 
unne 

(2+3). 

5 

In 
feces 
(2-hl.. 

6 

In 

urine 
(3-1 1. 

In 
feces 
and 
urine 

8 

Bal- 
ance 

(1-4). 

9 

Ben- 
zoic 
•icid  ad- 
ininis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Grams. 
14.546 
2.909 

14.  361 

2.  STL' 

Grams. 
2.  323 

.465 

3.917 
.  7  33 

Grams.  Grams. 

a  9.  251      11.574 

1.850       2.315 

Per  ct. 
15.97 

Per  d. 
63.  (JO 

Perd 

79.57 

Grams. 
.594 

.553 

Grams. 

0.0 

.0 

7  682     11.599 
2.  319 

27.28 

53.49 

BO.  77 

.0 
.0 

Entire  fore  period: 

Total 

Average 

28.907 
2.891 

6.240 
.624 

16.933  '  2i  173 
1.693       2.317 

21.59 

58.58 

80.16 

5.734 
.574 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

Average 

Second  mi  i -period: 

Total           

14.356 
2.871 

14.  624 
2.925 

1.7  vii 

3.  164 

14.  :i77 
2.  875 

3.763 
.753 

:;  687 
.  737 

3.984 

797 

4.508 
.902 

8.548 
1.710 

a  8.  776 
1.755 

-   77,7 
1.751 

a  7.  718 
1.544 

12.311 
2.463 

12.463 
2.492 

12.741 

_'   7,  is 

2.  446 

26.21 

59.54 

85.76 

2.045 
.408 

2.161 
.433 

3.  079 
.616 

2.161 

.  129 

5.00 
1.00 



25.21 

GO.  01 

85.22 

7.50 

Average 

Third  subperiod 

TotaJ 

1.50 

25.18 

55.35 

80.54 

8.00 
1.60 

Fourth  subperiod: 

Total             

31.36 

53.68 

85.04 

3.00 

.60 

Entire  preservative  period: 
Total      

B9.177 

2.959 

15.942 

.797 

3i  799 

1.690 

49.741 

57. 12 

84.05 

.472 

23.  50 

2    1^7 

1.  Is 

After  period. 

First  subperiod: 

Total 

14.805 
2  '".l 

i:,  579 
3,  in. 

5.044 
1.009 

2  833 

.  567 

L.694 

7.709 

l  542 

13.513 
2  703 

34.07 

57.20 

91.27 

1.007 

.0 

.0 

Second  BUDpi  riod: 

Total 

LQ  542 

L&  L8 

49.48 

.0 

2  109 

.0 

fter  period: 

Total 

- 

16  L78 
L.618 

24  055 

79.17 

.  632 

.(I 

.0 

■1  Average  added  to  complete  period. 
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Table  XIII. — Phosphoric  acid  balances  for  Series  VIII—  Continued. 

[Averages  are  per  day.] 

No.  t;. 


Period. 

1 

In 
food. 

2 

In 

3 

In 

urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

In 

feces 
(2-1). 

6 

In 
urine 
(3+1). 

7 

In 
feces 

and 
urine 

8 

Bal- 
ance 
(1-4.. 

9 

Ben- 
zoic 
acid  ad- 
minis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Average 

.  subperiod: 

Total 

Average 

Oram*. 

20. 678 

4.136 

20.  096 
4.019 

Grams. 
7.508 
1.502 

7.  alia 

1.507 

Grams. 
11.385 
2.277 

10. 931 
2.  186 

Grams. 
18. 893 

18.466 
3. 693 

Peret. 
36.31 

Per  ct. 
55.06 

Per  ct. 
01.37 

Grams. 
+1.785 
+  .357 

+  1.630 
+   .326 

Grams. 

0.0 

.0 

37.50 

54.39 

91.89 

.0 
.0 

Entire  fore  period: 

Total 

Average 

40.  774 

4  077 

15.043 
1.504 

22.316 
2.232 

37.359 
3.736 

36. 89 

54.73 

91.62 

+  3.415 
+  .341 

.0 
.0 

Preservative  j>rriod. 

First  subperiod: 

1    

20.429 
4.086 

19. 940 

20. 202 
4.040 

19.922 

7.446 
1.489 

5.952 
1.190 

7.222 
1.444 

5.790 
1.158 

11.174 
2.235 

11.475 
2.295 

10.675 

18.  620 
3.724 

17.427 
3.  4n;, 

17.  897 

36.45 

54.70 

91.14 

+  1.809 
+  .362 

+2.513 
+  .503 

+2.  305 
+   .461 

+  3.008 
•    .601 

5.00 

1.00 

Second  subperiod: 

Total 

29.85 

7.7.  55 

87.40 

7.50 

1.50 

Third  Bubperiod: 

Total 

35.75 

52.  84 

88.59 

10.00 

2.135       3.579 

11.124     16.914 

2  22".        3.383 

2.00 

Fourth  subperiod: 

T.,1.1    

29. 06 

55.84 

8490 

.0 

.0 

1" 

Entiic  preservative  period: 
Total 

80.493 

4.025 

26.410 
1.320 

44.  448 
2.222 

70.  s.)S 
3.542 

32.81 

55.22 

88.03 

+9.635 
+  .483 

22.50 

1.13 

After  period. 

First  Bubperiod: 

Total  

19.  442 
3.888 

a2O.3S0 
1076 

B.327 
1.665 

a  :;.  620 
.  72  I 

1 1 .  431 

19.  758 

12  83 

58.80 

101.63 

-  .316 

-  .063 

4-6.  126 
+1.225 

.0 

2  286       3.951 

bIO.634     14.254 
2.327 

.0 

Second  Bubperiod: 

Total 

Average 

17.76 

52  18 

69.94 

.0 
.0 

tt<  r  period: 

'Total         

1 1 .  947 
1.  195 

22.065     :w.(H2 
2.206       3-401 

30.00 

55.  41 

85.  11 

•  5  B10 
+  .581 

.0 

.0 

r 

a  Daily  average  added  to  complete  record. 
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Table  XIII. — Phosphgric  acid  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 
No.  7. 


Period. 

1 
[nfood. 

2 

feces. 

3 

In 
urine. 

4 

In  feces 

and 
urine 

(2+3). 

5 

In 

feces 
(2+1). 

6 

In 
urine 
(3+1). 

7 

In 
feces 
and 
urine 

8 

Bal- 
ance 
.1-4). 

9 

Sodium 
benzo- 
ate  ad- 
minis- 
tered 
(calcu- 
lated as 
benzoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Grams. 
15.507 
3.101 

14.796 
2.  959 

Grams. 
5.339 
1.068 

5.252 
1.050 

Grams. 
9.854 

Grams. 
15.  193 

Perct 
34.43 

Perct. 
63.55 

Perct. 
97.98 

Gram*. 
+  0.314 
+   .062 

+   .305 
+   .061 

Oram*. 

0.0 

Average 

Second  subperiod: 

Total 

1.971       3.039 

.0 

9.  239      14.  491 
1.848       2.898 

35.50 

62.  44 

.0 
.0 

Entire  fore  period: 

Total 

Average 

30.303 
3.030 

10.  591 
1.059 

19.  093     29.  684 
1.  909       2.  968 

34.95 

63.01 

■! 

.0 

Preservative  period. 
First  subperiod: 

Total 

14.246 

2.  849 

14.  374 

2  -7'. 

15.009 
3.002 

L3  890 

2  77s 

1*1 

.884 

:,  803 

l.ltil 

3.7KI 
.742 

.727 

8.902 
1  780 

8.377 

13.  373 

14.  180 

31.38 

62  48 

- 

+  .175 

•    .  184 
+  .039 

• 

Second  Bubperiod: 

i  otal 

40.37 

58.28 

7.50 

Average 

1.675 

1.50 

Third  Bubperiod: 

Total 

Average 

7.685 
1.537 

11.305 
2  278 

11.575 

5L20 

10.00 

Fourth  Bubperiod: 

Total 

Average 

26.  is 

:,7.  16 

S 

Entire  preservative  period: 

Total 

:  n;.. 

17  620 
.881 

l  645 

87.84 

+  .350 

Average 

•  r  /•■  Hod. 

ubperiod: 

i 

1.007 

12   lii 
l   180      2  187 

7  109     l  ;  256 

53.53 

\\  erase 

:  lubperiod 

Total 

.    ooo 

II 

II 

Kntirv  after  period: 

11  ooo 
I.  110 

• 
l   Iffl 

II 
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Table  XIII. — Phosphoric  acid  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 
No.  8. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
feces 
(2+1). 

6 

In 
urine 
(3+1). 

7 

In 
feces 

and 
urine 
(4-1). 

8 

Bal- 
ance 

(1-4). 

Sodium 
ben- 

zoate 
admin- 
istered 
(calcu- 
lated 
as  ben- 
zoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Average 

Grams. 
15.884 
3.177 

15.  577 
3.115 

Grams. 
6.767 
1.353 

2.568 
.514 

Grams. 
9.160 
1.832 

9.458 
1.892 

Gra  ms. 
15. 927 
3.185 

12.  026 
2.406 

Ptnt. 
42.60 

Percl. 

57.  67 

Per  rt. 

100.27 

Grams. 

-0.043 
-  .008 

+  3.551 
+  .709 

Grams. 

0.0 

.0 

Second  subperiod: 

Total 

Average 

16.49 

60.  72 

77.20 

.0 
.0 

Entire  fore  period: 

Total 

Average 

31.  461 

3.146 

9.335 
.934 

18.  618 
1.862 

27.953 
2.  796 

29.67 

59.18 

88.85 

+  3.508 
+   .350 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

Average 

15.  557 
3.111 

15.  291 
3.058 

15.891 
3.178 

15.714 
3.143 

5.867 
1.173 

5.050 
1.010 

4. 820 
.964 

6.031 
1.206 

10.  152 
2.030 

16.019 
3.  203 

37.71 

65.26 

102.96 

-  .462 

-  .092 

-  .239 

-  .048 

•  2   122 

+  .484 

+   .695 
+  .139 

4.90 
•  98 

Second  subperiod: 

Total 

alO.  480      15.  530 
2.096       3106 

33.02 

68.54 

101.56 

7.50 
1.50 

Third  subperiod: 

Total 

8.  649 
1.730 

8.988 
1.798 

13.  469 
2.  694 

15.019 
3.004 

30.33 

54.43 

84.76 

10.00 

2.  00 

Fourth  subperiod: 
Total 

38.38 

57.20 

95.58 

12.  50 

2.60 

Entire  preservative  period 
Total 

62.  453 
3.123 

21.  778 
1.089 

38  260 
1.913 

60.  037 
3.002 

34.86 

61.  28 

96.13 

•  2   116 
I    .  121 

34.90 

1    77. 

After  period. 
First  sub/period: 

Total 

15.702 
3.140 

16.004 
3.201 

5  646 
1.129 

6  1  11 
I  228 

B  604 
1.739 

1.912 

14.  340 

16.  701 

;  mi 

35.96 

55.37 

91.33 

•  I  362 
|    .272 

+  .303 
.      061 

.0 

.0 

Second  BuBperiod: 
Total  

38.37 

MS     1| 

.0 

.0 

Entire  after  period 

Total 

31.708 

:;  171 

11    7s7 

i   179 

30.041 

57.57 

94  77, 

.  i  666 

.    .  16  7 

.0 

l  B26       3  (M 

.0 

"  Daily  average  added  to  complete  period. 
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Table  XIII. — Phosphoric  acid  balances  for  Series  VIII — Continued. 


[Averages  are  per  day.] 
No.   9. 


Period. 


In  food 


Fort  period. 

Firsl  Bubperiod: 

Total 

Average 

Second  Bubperiod: 

I 

Average 

Entire  for"  period: 

Total 

Average 

l'r>  h  n  "''I '  period. 

First  Bubperiod: 

Potal 

Average 

Second  Bubperiod: 

■  1 

Average 

Third  Bubperiod: 

Total 

Average 

■  ond,and  third  sub- 
periods: 

i  otal 

Average 

After  per 

Fir-i  Bubperiod: 

Total 

leverage 

Beoond  Bubperiod: 

Total 

Average 

Entire  after  period: 



\\>  ragi 


In  In 

feces,      urine. 


I 
and 
urine 

(2+3). 


drains,  drams,  drum*.  Grams. \P er ct. 
2a  692       a  925   <H3.  154     20.079 

4.138        1.385       2.G31  '     4.016 


4.114 


41.260 

4.  126 


19.991 
3.998 


1  066 


60  195 

4.(U3 


20.050 
1010 


20  340 


40.390 


1 .  246  |  17. 640 
L.279       2.249       3.528 


s 

6 

7 

In 

8 

!» 

Solium 
benzo- 

In 

In 

Bal- 

minis- 

feces 

urine 

and 

ance 

tered 

- 

(3-J-l). 

urine 

(calcu- 
lated as 

benzoic 

Per  <A. 

Perd. 

Qrams . 

(i  nuns. 

33.47 

63.  57 

97.04 

+  0.613 

+     .  122 

0.0 

.0 

31.09 

.0 

■ 

.0 

13.  319 

1.  332 


24.400  37.719 
2.440   3.772 


59.14       91.42 


4.024   all.  772      L5.796 


L9.776 
3.955       L399 


2.354       3.159 


10.589 

2.  lis 


3.068  I  11.336 
.614       2.267 


17.582 

3.517 


14.404 


20.13  I    58.89       79.02 
35.36       !       I 


+      .  354 


f    L  195 


15.02       55.49  I     70.51     • 


14.085 


6  591 

2.  lis 


10.919 

2  184 


21.508 

2.  151 


17   lv» 


21.  154 
l  231 


23.  40 


50.  32 


4-12  113 

- 


52.81 

Hi4.no 


I 


.814 


94.91     ■ 

4-     .205 


a  i>.ni\  average  added  to  complete  record. 


L90 


7.51  i 
L50 


Hum 
2.00 


b\.  12 
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Table  XIII. — Phosphoric  acid  balances  for  Scries  VIII — Continued. 
[Averages  are  per  day.] 

:n"<>.  10. 


Period. 


In  food 


Fore  period. 

Fir>t  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  fore  period: 

Total 

Average 


Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total 

Average 


Entire  preservative  period: 

Total 

Average 


.1  iii  r  period. 
Firsl  subperiod: 

Total 

Average 

Second  subperiod: 

Total 


In 
feces. 


Grams.  Grams 
18  _  1 552 
3.  000         .  910 


18.  319 
3.004 


30.  051 
3.005 


18. 135 
3.  027 


L7.866 

3.573 


16.906 

3.381 


l.V '-IS 
3.  122 


■  s  514 

3.  420 


18.260 

3.  650 


17.  074 


Average 3.  415 


Entire  after  period: 

Total 

ige 


2.  439 
.488 


In 
urine. 


In  feces 
and 
urine 

(2  +  3). 


In 

(2-1) 


In 
urine 

(3H-1). 


Grams.  Grams.  PcrcL  Per  ct. 
10.562  15.114  24.83  57.62 
2. 112       3. 022 


9.  774 

1.955 


.991 


2.081 

.  410 


0.  231 

1.  240 


3.470 
.  694 


2.  519 
.504 


14.301 
.715 


1.  199 


t.  l«. J 


20.  330 
2.  034 


11.172 

2.  234 


ma  564 

2.  113 


8.  296 

1.000 


1.  686 


1.923 


9.  900 
1.980 


9  294 
L.859 


in.  L59 

1.01'. 


l"  194 
l  919 


12.213 

2.  443 


27.  327 
2.733 


13.253 
2.650 


16.795 


LI.  768 
2.  354 


10.948 
2.  190 


13.31       53.35 


In 

and 
urine 
(4+1). 


Bal- 
ance 

(1-4). 


Per  ct. 
82.  15 


66.67 


19.07 


11.48 


31.  SS 
20.  53 
L6.  L4 


52.764     20  87 


r,  395 
3.  L79 


L3   168 


55.49 


01.00 


59.  13 


54.00 


74.50 


73.08 


94,01 
69.61 

To.  11 


50.  14 


77.01 


^7    in 


9 

Sodium 
benzo- 
ate  ad- 
minis- 
tered 
(calcu- 
lated as 
benzoic 
acid). 


Grams. 

+  3.218 
+     .  044 

+  0.100 

4-    1.221 


+  9.324 
+     .932 


i.  882 


4-    1.070 
+     .  214 


+  5.138 
+   1.027 


4.660 
.  932 


15.750 


Grams. 

0.0 

.0 

.0 
.0 


+■     .471 


4-  3.616 
<     .  723 


t    6.971 


4.90 


7.50 
1.50 


8.00 
1.00 


20   lo 
1.02 


a  Daily  average  added  to  complete  record. 
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Table  XIII. — Phosphoric  acid  balances/or  Series  VIII — Continued. 

[A\        \  per  day.] 

No.  11. 


Period. 

l 
In  food. 

2 

In 

In 
urine. 

In  feces 
and 

urine 
(2+3). 

5 

In 

(2-1;. 

In 
urine 

(3-1,. 

7 

In 
and 

urine 

8 

Bal- 
ance 

9 

Sodium 
benzo- 

minis- 

CtfJCU- 

t.en/oic 
acid;. 

Fort  period. 

First  Bubperiod: 

Total 

(i  rainy. 
23.290 

Grams. 

...  171 
1.235 

Grams. 
13  543 

Grains. 
L8.375 

V<r  ct. 
58.  15 

Grams. 
1915 

1225 

0.0 

2.709       3.675 

.0 

:  subperiod: 
Total 

17.  103 
2.186       3  421 

47.04 

.0 

II 

Entire  fore  period: 
Total 

11.006 

1.  101 

24.  472 

2.  -447 

3.548 

52.60 

11.044 
1.  104 

II 

A\  •  rage 

.0 



ton 

I'ti  st  rvati  ■ '  /"  rioil. 

ubperiod: 
Total 

1651 
21.491 

1.940 

1.471 

.-».  152 
1.030 

7.513 
L.503 

2.642       1582 

11.030 
2.208 

18   102 
2.650 

20.417 
2.581 

41.71 

98.51 

Average 

:  subperiod: 

Total 

Average 

5132 

3  106 

.'..'1 

:..  189 
1.098 

2.019 

L50 

Third  subperiod: 
Total 

21.56 

77.02 

10   *  Ml 

Average 

Fourth  subperiod: 

Total 

Average 

Entire  preserval Ive  period: 
Total 

91.072 

1.486 

B0  l  L2 

32  <>3 

..Vis 

Average 

: 

.1  lli  r  /»  n'o<l. 

ubperiod: 
Total     . 

7   77'' 
1.556 

7  150 

1 1  004     18.78 

80,  12 

1661 

0 

Average 

2  201 

18.516 
2.273 

.n 

subperiod: 
Total  - ' 

0 

Average 

.11 

Entire  after  period: 

- 

l    193 

47.91 

. 

.0 

23300     Bull.  M.   |.t    I     08 


1 1 
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Table  XIII. — Phosphoric  acid  balances  for  Scries  VIII — Continued. 

[Averages  are  per  day.] 

IN"o.  13. 


Period. 

l 

In  food. 

2 

In 

feces. 

:? 

In 
urine. 

* 

In  feces 
and 
urine 

(2+3). 

5 

In 

feces 
(2-1). 

6 

In 
urine 
(3+1). 

7 
In 

f)  res 

and 
urine 
(4+1). 

.s 

Bal- 
ance 
(1-4). 

Sodium 
benzo- 
ate  ad- 
minis- 
tered 
calcu- 
lated as 
1  enzoic 
acid). 

Fore  period. 

First  Bubperiod: 

Total    

Grama. 
22.  952 

4.  590 

24.253 
.  4.851 

Grams. 
9.  152 
1.830 

6.  345 
L.269 

Grams. 
11.596 

Grams. 
20.  748 

j'tr  a. 
39  B7 

J'ir  el. 
50.52 

Per  ct. 

Grams. 

2.204 

.441 

5.828 
1.  166 

Grams. 
0.0 

2.319       4.149 

12.080     18.425 
2.  416       3.  685 

.0 

Second  Bubperiod: 

Total       

26. 10 

49.81 

75.  '.'7 

o 

.0 

Entire  fore  period: 

Total -, 

Average 

47.  205 

4.  720 

15.497 

1.550 

23.  676     39.  173 
2.368        3.  <)1  7 

32.83 

50.  16 

8.032 

.803 

.0 
.0 

Preservativi  period. 

First  Bubperiod: 

Total 

Average 

Second  Bubperiod: 

Total 

23.  936 

4.787 

23.  696 
4.719 

22.  508 
4.502 

19. 804 
3.961 

7.  325 
1.465 

6.286 

1.257 

6.  182 
1.296 

6.  786 
1,357 

13.306 
2.661 

12.  737 
2.547 

20.  031 
4.126 

19.  023 
3.  S04 

30.00 

55.  59 

86.  19 

3.305 
.661 

4.573 

.  915 

4.500 
.900 

1.752 
.351 

4.90 
.98 

26.  04 

53.98 

80.  62 

7.  50 

Average 

1.50 

Third  subperiod: 

Total 

Average 

Fourth  Bubperiod: 

Total 

Average 

11.526      18.008 
2.  305       3.  602 

11.266     18.052 
2,253  ,    3,610 

28.79 

51.21 

80.01 

10.00 
2.00 

34.27 

56.89 

91.15 

.0 
.0 

Entire  preservative  period: 

Total 

Average 

89. 844 
l  492 

1.344 

48.835     75.711 
2.  442        3.  788 

29.  92 

54.36 

84.27 

14.  130 
.706 

22.  40 

1.  12 

Aftir  period. 
First  Bubperiod: 

Total 

Average 

20. 858 
4.172 

21.  374 

6.  377 
1.275 

6.  424 

1.285 

10.765 
2  L53 

17.  142 
3.  428 

30.57 

51.61 

82.  is 

3.710 
.7  11 

l  203 

.Ml 

.0 
.0 

Second  Bubperiod: 

i  otal 

10.747      17.171 
2.149       3.434 

30. 00 

50  28 

80.34 

.0 

Average 

.0 

Entire  alter  period: 

i  otal     

l_'  232 

12. 801 
I  280 

21  512 
2  151 

30.31 

60.94 

81.25 

7.919 
.  790 

0 

.0 

BENZOIC    ACID   AND    BENZOATES. 


L199 


Table  XIII. — Phosphoric  acid  balances  for  Series  VIII — <  kmtinued. 

BUMMARIES. 
[Averages  are  per  man  per  day.] 

!N"o:s.    1    ;m<l  4. 


Period. 

1 
In  food. 

3 

In 
feces. 

3 

In 
urine 

4 

In  feces 

and 

urine 

(2+31. 

r> 

In 

feces 
(2-5-1). 

6 

In 
urine 
(3-3-1). 

7 
In 

and 
urine 

8 

Bal- 
ance 
d-4). 

!> 

Hen- 
zoic 
acid 
admin- 
istered. 

Fore  period. 

First  Bubperiod: 

Total 

d  rums. 

31.139 

3.114 

29.  .504 
2.950 

Grams. 

.736 

7.529 
.753 

Qrams. 

21.874 

2.  I  s: 

Cm  ins. 
29  642 
2.964 

29.403 

2  940 

Perct. 
23. 63 

Perct. 
71.56 

Perct. 
95.  19 

drum--. 
L.497 
.  L50 

.  101 
.010 

drums. 
ii  ii 

.0 

Second  suDperiod: 

Total 

74.14 

.0 

.(1 

Entire  fore  period: 

Total  

60.  643 
3. 032 

14.888 
.744 

44. 157 

59  045 
2.  952 

24  55 

72.81 

1.598 
080 

.0 

.11 

l'n  si  rvatii  i  i"  Hod. 

Firsl  Bubperiod: 

Total 

28  502 
2.850 

28  312 
2  831 

29.  584 
2  958 

2.  974 

20.  .526 

2.830 

26  577 
2.  658 

2.  561 

27.  26 

72.01 

..'1)7 
.020 

L.735 

.173 

1.699 

.170 

.413 

10.00 

.777       2.053 

6.646     19.931 
.665       L.993 

7.894      19.991 
789       1.999 

6.963     18.645 
L.865 

1. 00 

Second  Bubperiod: 

rota! 

23.  47 

70.40 

15  00 

I.  50 

Third  Bubperiod: 

Total 

20.00 
2.00 

Fourth  Bubperiod: 

Total 

23.41 

25.00 

Entire  presen  ative  period: 

1    ot.,1 

116.  136 
2.904 

1.977 

2  7'". 

7.771 
.195 

■  tge 

1  75 

AfUr  period. 

subperiod: 
i  otal 

9.144     L8.028 
.914       1  803 

7.914     L5.954 
.791        1  595 

27.172 
2.717 

31.57 

.  179 

.ii 

Average 

ii 

Second  Bubperiod: 

Total 

26  72 

.i) 

Average 

.ii 



Entire  after  period: 

i 

Lverage 

1  899 

51  040 
2.  512 

29.  12 

s 

ii 
ii 
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Table  XIII. — Phosphoric  acid  balances  for  Series  VIII— Continued. 

9  UlOf  ARIES— Continued. 

[Averages  are  per  man  per  day.] 
IN^o.-;.  1,  £,  <L,  5,  and  6. 


Period. 

l 
In  food. 

2 

In 

3 

In 
urine. 

4 

In  feces 
and 
urine 
(2+3). 

In 

feces 

(2+1). 

G 

In 

urine 
(3-1). 

7 

In 

tea  s 

and 

urine 

(4+1). 

8 

bal- 
ance 

(1-4). 

9 

Hen- 
zoic 

acid 

admin- 
istered. 

Fort  p(  riod. 

First  Bubperiod: 

Total 

drams. 

3.  702 

90.  056 
3.602 

Grams. 

.902 

25.  941 
1.038 

Crams. 
58.583 
2.343 

57  674 

2.  :«>7 

Grams. 
81  136 

Per  el 
24  37 

Per  ct. 
63.  30 

Perct. 

drams. 

11.416 

.  457 

ti.  441 
.  257 

Grams. 

ii  ii 

3.245 
83  615 

.0 

Second  suBperiod: 

Total 

28  si 

64.04 

92.86 

.0 

.(1 

Entire  fore  period: 

Total    

3.  652 

48.  494 
.  970 

116.257 
o.  32J5 

164.  751 
3  295 

26.  56 

63.  66 

L7.857 

.357 

.0 

.0 

Preservative  period. 

First  Bubperiod: 

Total 

3.  531 
3.  692 

27.  308 
1.092 

24.  639 
.986 

56  869 

2.275 

57.  339 

2.294 

84.  L77 
81.978 

A  278 

30.  71 

63.  95 

94  65 

•1.  755 
.  190 

6  289 
.  252 

8.062 

.  322 

2").  00 

1    (HI 

Second  Bubperiod: 

Total    

27.91 

64.  96 

92.88 

;;7.  50 

1.50 

Third  Bubperiod: 

Total 

27. 948                    84.  244 
1.118       2.252       3.370 

30  28 

CO.  99 

91.27 

-ts  (Ht 

1 .  92 

First.  Becond,and  third  sub- 
periods: 

Total 

269  505 
3.  503 

79  895    170.504 
l  065       2.273 

3.  338 

63.  27 

92.0! 

19.  106 

110.  .VI 
1    17 

After  period. 
First  Bubperiod: 

'Total 

87.  630 

3.505 

91.268 
3.  650 

30.173     53.280 
L.207       2.132 

21.855     50  565 
.  874       2.  023 

83   162 
3.  339 

72.  420 
2  897 

34.  43 

60  81 

95.  21 

4.  168 
.  168 

is  838 

753 

.0 

.0 

Second  suBperiod: 

Total 

23.  95 

55.41 

79.  36 

.0 

.0 

Entire  after  period: 

Total 

L78  B88 

52  028    103  B54 
Mill         2.077 

155  882 

a  us 

58  06 

B7.  1  I 

2a  006 

160 

.0 

.0 
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Table  XIII. — Phosphoric  acid  balances  for  Siri<s  VIII — Continued. 

BUM  MARIES— Continued. 

[Averages  are  per  man  per  'lay.] 

Nos.  7   to    1-J. 


Period. 


In 
food. 


In 


Fore  period. 

First  Bubperiod:                     Grams,  drains. 

rotal 116.657  37. .^.7 

Average 3.889  L.252 

Becond  Bubperiod: 

Total 116.745  29.172 

Average 3.892  .972 


Entire  fore  period: 
Total 


In 

urine. 


In 
feces         In 
and       feces 
urine    (2-h1i 

- 


Grams.   Grains. 

105.436 

2.262      :>,.;aa 


In 

In  feces 

urine  and 
(3-5-1).  urine 
(4-s-l). 


s 


Bal- 
ance 


Sodium 
benzo- 
ate  ad- 
minis- 

'Calcu- 
lated as 
benzoic 
acid  . 


Perct.  J'rr.t.    Per ct.    Grams.    Grams. 
32.20       58.18       90.38       11.221  0.0 

.u 


2.091 


91.898 
£063 


24.99       53.73       7s.  7.'       24.847  .0 
.(i 




Average 3.890 


Presenatii  t  period. 


First  Bubperiod: 

Total Ha.  11!) 

Average 3.837 

Second  Bubperiod: 

Total 112. .393 

Average 3.74<i 

Third  Bubperiod 

'Total L14.633 

Average 3.821 


1.112 


1.116 


37.71s 
1.257 


2i.. 7(12 


130.595 
2.177 


(18.512 


63.777 
2.126 


Mi.744 
2.0.'.-, 


Firsl .  Becond  and  third  su!>- 
ix-riod-: 

Total 342.145     97.,ws    193.033 

Average 3.802        less       2.145 


A  lit  r  period. 

i  [rat  Bubperiod: 

Total 

Average 

Second  Bubperiod: 

Total 

Average 


112.124 
3.737 


LI 1.295 
3.710 


Entire  after  period: 

rotal 

Averag 


1.247 


10.177 
1 .  339 


77.601 


L.945 


59.079 
1.969 


117    129 
i  957 


101.980 
3.399 


101.495 
3.383 


2.915 


290.921 
3.233 


9.-).  774 
3.  192 


29.07 


33.56 

23.29 


28.61 


■■     "       M.54 

i  mi 


27.187 




.  ->4.') 


is       L2 


7,9.7.1         NX.  58         13.139  29.40 



56  7  1       90  30       10.898         45.00 
363  1.59 


51.224        132.40 
569  1.47 
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Table  XIII.     Phosphoric  acid  balances  for  Scries  VIII — Continued. 
-i  M makies— Continued. 

[Averages  are  per  man  per  day.] 
No*.  1  t<>  IS,  omitting  No.  A. 


Period. 

l 

In 
food. 

o 

In 
feces. 

3              4 

In 

i„         f,n's 

UIU1"-      urine 
(2+-3). 

5 

In 

feces 

(2-1). 

G 

In 
urine 

(3-D- 

7 

In 

fi  ees 

and 

urine 

(4-1). 

8 

Bal- 
ance 

(1-4). 

9 

Pre- 
serva- 
tive 
calcu- 
lated as 
benzoic 
avid. 

Fore  period. 

First  subperiod: 

Total 

arums. 

209.209 

a  804 

_'(M,..S()1 

A.  760 

Grams. 

60  12(1 

1.09:5 

55.11:5 
L.002 

drums-.  Grams. 
126.452    L86.572 

Per  (t. 

2a  74 

Per  it. 

(,().  44 

89.18 

Grams. 

22.  ti:>7 
.412 

31.288 

arums. 
0.0 

Average 

Second  subperiod: 

Total 

j  299       ■•  392 

120.400    175.513 
2.189       a  191 

.  0 

26.  65 

.0 

Iverage 

.0 

Entire  fore  period: 

i  'otal 

41(i.01() 
A.  782 

L15.233 

1.047 

246.  852   362.  085     27.  70 

s7.i:4 

.491 

.0 

Average 

2.  244       3.  291 

.0 

Pn  servativt  i^riod. 

First  subperiod: 
Total 

204.051 
3.710 

200.660 

A.  7(>A 

60.776 

1.  105 

1.134 

54.  (150 
.  994 

125.  381 
2.  280 

121.116 
2.202 

117.040 
2.  128 

186. 157     29  ~s 

til.  45 

91.2:5 

17. 894 
.  325 

17.  187 
.312 

.641 

54.  40 

average 

18.1  47.S 
;;.  336 

171.690 

:;.  122 

.99 

Second  subperiod: 

Total 

31.08 

(iO.  :5(i 

91.43 

82.  50 

Average 

1.50 

Third  subperiod: 

Total 

26.41 

52.  M7 

loo.  1  0 

Average 

1.9:; 

Firsl .  second  and  third  sub- 
periods: 

Total 

(ill.  (150 
A.  707 

177.  7s:; 
1.1)77 

363.  5:57 

541.320 

.1  281 

29.07 

59.  44 

88.50 

.426 

242.  90 

Average 

1.  47 

After  period. 
First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

199.  754 
.1  632 

67.597 
1.229 

1   128 

111.639 

2.  o:50 

L09  644 
1.994 

179.236 
a  259 

171(i7ti 
3.  122 

AA.  84 
30  63 

55.  89 

54   i:: 

89.  7:: 
84  76 

20  :.is 
30.877 

..Mil 

.0 
.0 

.0 
.0 

Entire  after  period: 

Total 

102  307 

1.  I7s 

221  2s:;   350  912 
2.  012 

.-,-,   Oil 

.  -It, 7 

.11 

.0 

SULPHUR  BALANCE. 


INDIVIDUAL    DATA. 

Am.    /. 

The  data  lor  No.  1  show  a  gradual  increase  in  the  sulphur  excreted 
iii  the  U'cc*  from  the  Pore  i«>  the  after  period.  There  is  a  slight  in- 
crease in  the  amount  of  sulphur  iii  the  urine  in  the  preservative 
period,  but  amarked  decrease  in  the  after  period.  'Hie  sulphur 
bed  remained  practically  constant.  There  is  a  slight  increase 
in  the  percentage  of  sulphur  excreted  in  the  feces  in  the  preservative 
period,  and  a  notable  increase  in  the  after  period.  The  percentage 
of  sulphur  excreted  in  the  urine  is  notably  greater  in  the  preservative 
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than  in  the  fore  period,  while  it  is  much  less  in  the  after  period  than 
in  the  fore  period.  The  sulphur  balance  is  positive  in  all  cases  and 
its  magnitude  is  the  same  in  the  fore  and  after  periods  (0.092  gram), 
while  in  the  preservative  period  it  is  but  little  more  than  one-third 
that  amount.  There  seems  to  be  in  this  case  a  tendency  on  the  part 
of  the  benzoie  acid  to  increase  the  excretion  of  sulphur,  the  total 
elimination  increasing  4.87  per  cent,  practically  all  of  which  is  due 
to  the  increase  in  excretion  of  metabolized  sulphur. 

No.  2. 

The  data  for  No.  2  show  an  increase  in  the  quantity  of  sulphur 
in  the  \\>e<>>  in  the  preservative  period,  although  the  amount  in  the 
food  is  not  (mite  so  ^reat  as  in  the  fore  period.  The  increase  over 
the  fore  period  is  continued  hut  to  a  less  extent  in  the  after  period, 
although  the  amount  of  sulphur  ingested  decreases  0.1 2o  gram  daily. 
There  is  also  a  slight  increase  in  the  amount  of  sulphur  in  the  urine 
in  the  preservative  period  hut  a  decrease  in  the  after  period.  The 
percentage  of  sulphur  excreted  in  the  feces  is  notably  Larger  in 
the  preservative  and  after  periods  than  in  the  fore  period,  and  the 
same  is  true  of  the  percentage  excreted  in  the  urine.  The  balances 
are  positive  and  have  the  following  magnitudes:  0.205,  0.070,  and 
0.026  gram  daily  for  the  three  periods.  In  the  case  of  No.  2,  there  i> 
a  tendency  manifested  to  increase  the  amount  of  sulphur  excreted 
both  in  the  feces  and  in  the  urine,  the  increase  in  total  elimination 
amounting  to  8.94  per  cent,  with  a  continued  increase  of  2.97  in  the 
after  period. 

No.  ... 

The  data  for  Xo.  :\  show  an  increase  in  the  quantity  of  sulphur 
excreted  in  the  U'ws  in  the  preservative  period  and  a  decrease  in  the 
after  period.  The  amount  of  sulphur  excreted  in  the  urine  in  the 
preservative  period  is  practically  unchanged,  the  very  slight  decrease 
being  somewhat  more  marked  in  the  after  period.  The  balances  arc 
all  positive  and  of  the  following  magnitudes:  0.192  gram,  0.083  gram, 
and  0.262  gram  daily  for  the  three  periods.  '1  he  decrease  in  the  bal- 
ance is  accompanied  by  a  decrease  in  the  amount  of  sulphur  ingested 
in  the  preservative  period  of  0.1  gram,  and  the  percentage  figures 
>how  a  slight  increase    I  s    of  sulphur  in  the  feces  and  an  increase  in 

the  urine  of  (i.  I!>  per  cent .  In  the  after  period  there  Lfl  a8trong  tend- 
ency to  decrease  the  percentage  excretion  of  both  metabolized  and 
Qonmetabolized  sulphur,  the  figures  being  even  smaller  than  in  the 
fore  period,  although  the  amount  of  sulphur  ingested  is  increased, 
returning  t"  practically  the  same  figures  a-  in  the  fore  peri... I. 

v. 

In  the  case  of  \«>.  i  the  quantity  of  sulphur  in  the  feces  remains 
practically  constant,  a  negligible  dec  ease  being  recorded.     The  e  is 
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also  a  very  slight  decrease  in  the  amount  excreted  in  the  urine. 
The  balances  are  positive  but  of  small  magnitude,  being  0.087  gram, 
0.089  gram,  and  0.02s  gram  daily  for  the  three  periods.  The  only 
tendency  shown  is  to  diminish  very  slightly  the  quantity  of  sulphu 
excreted  both  in  the  feces  and  in  the  mine,  the  increased  excretion 
in  the  after  period  being  more  marked,  as  shown  by  the  decrease  in 
the  balance,  while  the  figures  for  the  fore  and  preservative  periods 
show  but  slight  variation. 

No.  5. 

The  data  for  Xo.  5  show  a  slight  increase  in  the  sulphur  in  the 
feces  in  the  preservative  period  and  the  same  figure  is  obtained  for 

the  alter  period.  There  is  an  increase  of  the  sulphur  in  the  urine 
during  the  preservative  period,  while  during  the  after  period  it  is 
practically  the  same  as  in  the  fore  period.  The  balances  are  again 
positive  and  their  values  are  0.153  gram,  0.080  gram,  and  0.126 
gram  daily.  The  amount  of  sulphur  ingested  shows  but  little  varia- 
tion, increasing  very  slightly  in  t  ho  preservative  period.  The  slightly 
increased  excretion  both  in  the  \'vcv<  and  urine  amounts  to  2.24 
and  7.14  per  cent,  respectively,  with  a  tendency  to  return  to  the 
conditions  of  the  fore  period  in  the  after  period  for  the  metabolized 
sulphur,  although  the  nonmetabolized  sulphur  excreted  continues  to 
increase  slightly. 

No.  6. 

The  data  for  Xo.  0  show  a  diminution  in  the  sulphur  excreted  in 
the  feces  both  in  the  preservat ive  and  alter  periods  and  a  like  dimi- 
nution occurs  in  the  urine.  This  decrease  tends  to  increase  the 
magnitude  of  the  positive  balance  both  in  the  preservative  and  after 
periods,  the  values  for  the  balances  being  0.091  gram,  0.101  gram, 
and  0.131  gram  daily  for  the  three  periods  respectively.  In  the  after 
period  the  balance  is  again  slightly  increased,  owing  to  a  considerable 
decrease  in  the  percentage  of  sulphur  excreted  in  the  feces  and  a 
slight  decrease  in  the  metabolized  sulphur.  The  amounts  of  sulphur 
ingested  decrease  very  slightly  throughout,  and  while  the  percentage 

amount  of  sulphur  excreted  in  the  feces  shows  a  decrease  of  L.73  per 
cciil    the  figure  for  the  mine  •->  practically  unchanged. 

Vo.  ;. 

The  data  for  No.  7  show  practically  uo  change  in  the  sulphur  excre- 
ted in  the  feces  during  the  fore  and  p  esc  \ative  periods  and  quite  a 
marked  inc  'ease  during  1  he  after  period.      There  is  a  slight  progres>i\  e 

diminution  of  t  he  amount  of  sulphur  excreted  in  t  he  urine  for  the  t  luce 

periods.  The  balances  are  all  positive,  amounting  to  0.0!>7  gram. 
0.1  II    gram,  and  0.058  gram  daily   lor  the  three  periods.      The  inges- 

t  ion  is  pracl  ically  constant .  t  here  being  a  very  slight  dee  ease  t  hrough- 

OUt.      The   percentage   data   --how    the  same   relations,    the  Ai-c  ease  of 
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4.21  per  cent  in  total  elimination  being  due  almost  entirely  to  the 
decrease  in  excretion  of  metabolized  sulphur.  In  the  after  period 
the  balance  is  decreased  below  that  of  the  fore  period,  due  largely  to 
the  increase  in  nonmetabolized  sulphur.  There  appears  to  be  no 
influence  in  this  case  on  the  part  of  the  preservative  to  increase  the 
excretion  of  sulphur  in  the  feces  until  the  after  period,  but  there  is  a 
tendency,  on  the  other  hand,  to  diminish  very  slightly  the  excretion 
of  the  sulphur  in  the  urine,  though  a  partial  recovery  takes  place  in 
the  after  period. 

No.  8. 

In  the  case  of  No.  8  there  is  an  increase  in  the  amount  of  sulphur 
excreted  in  the  feces,  both  in  the  preservative  and  after  periods.  There 
is  also  a  slight  increase  in  the  amount  of  sulphur  excreted  in  the  urine 
in  the  preservative  period,  while  in  the  after  period  the  figure  is  the 
same  as  in  the  fore  period.  The  percentage  data  show  the  same  rela- 
tions in  the  preservative  period,  but  in  the  after  period  the  percent- 
ages of  sulphur  in  the  urine  and  of  total  excretion  slightly  increase. 
The  balances  are  positive  and  the  daily  averages  are  0.116  gram, 
0.040  gram,  and  0.009  gram  for  the  three  periods.  In  this  case  there 
appears  to  be  a  tendency  on  the  part  of  the  preservative  to  increase 
the  excretion  of  sulphur  in  the  iVres  and  also  in  the  urine. 

No.  9. 

The  data  for  No.  9  show  a  marked  deer-ease  in  the  excretion  of 
sulphur  in  the  feces  in  the  preservative  period,  but  this  decrease  Is 
more  than  restored  in  the  after  period.  There  is  a  slight  increase  in 
the  excretion  of  sulphur  in  the  urine  both  in  the  preservative  and 
after  periods.  The  balances  are  positive  and  amount  to  0.1  17  gram, 
0.155  gram,  and  0.053  gram  daily  for  the  three1  periods,  respectively. 
The  percentages  bear  out  t  hoc  data  and  there  seems  to  be  a  tendency 

OD  the  part  of  the  preservative  to  diminish  the  excretion  of  sulphur  in 
the  \\><-i'^  and  to  increase  slightly  it-  excretion  in  the  urine,  resulting 
in  a  small  increase  of  the  balance  in  the  preservative  period. 

to. 

The  data  for  No.  10  -how  a  slight  Increase  in  the  excretion  of  sul- 
phur in  the  feces,  bo  thin  the  preservative  and  after  periods.  The 
quantity  excreted  in  the  urine  is  practically  the  same  throughout, 
diminishii  -ink  in  the  after  period.     The  balances  are  posi- 

tive and  rather  large,  amounting  to  0.325  gram,  0, 192  gram,  and  0.205 
gram  daily  for  th(  three  periods.  There  is  a  decrease  of  0.125  gram 
daily  in  the  sulphui  i  in  the  preservative  period  and  practi- 

cally   the    same    amount    is    recorded    in    the    after    period    as    in    the 

preservative  period.     In  this  case  there  is  a  tendency)  shown  more 
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clearly  by  the  percentage  figures,  to  increase  the  excretion  of  sulphur, 
especially  in  the  feces,  which  effect  is  continued  in  the  after  period. 

No.  1L 

In  the  case  of  No.  11  there  is  an  increase  in  the  quantity  of  sul- 
phur excreted  in  the  feces  in  the  preservative  period  and  practically 
no  further  change  in  the  after  period.  The  sulphur  excreted  in  the 
urine  is  also  increased  slightly  in  the  preservative  period  and  shows 
but  a  slight  decrease  in  the  after  period.  The  balances  are  positive 
and  rather  large,  namely,  0.292  gram,  0.151  gram,  and  0.148  grain 
daily  for  the  three  periods  respectively.  The  amounts  of  sulphur 
ingested  are  practically  constant  and  the  percentage  data  show  the 
same  relations  as  those  for  actual  amounts,  namely,  rather  a  marked 
tendency  on  the  part  of  the  preservative  to  increase  the  percentage  of 
sulphur  both  in  the  feces  and  in  the  urine  in  the  preservative  period. 

No.  i.\ 

The  data  for  No.  12  show  an  increase  in  the  quantity  of  sulphur 
excreted  in  the  feces  in  the  preservative  period  and  a  slight  decrease 
in  the  after  period.  There  is  also  an  increase  in  the  quantity  of 
sulphur  excreted  in  the  urine  in  the  preservative  period,  but  a 
decrease  in  the  after  period  to  a  figure  below  that  of  the  fore  period. 
The  balances  are  positive  and  quite  large,  namely,  0.348  gram,  0.184 
gram,  and  0.169  gram  daily  for  the  three  periods  respectively.  The 
sulphur  ingested  decreases  slightly  throughout  but  the  decrease  in  the 
balance  to  almost  one-half  its  original  magnitude  is  due  largely  to  the 
increase  of  (.).47  per  cent  in  the  metabolized  sulphur  excreted,  the 
increase  in  the  sulphur  in  the  feces  being  only  1.35  per  cent.  In  the 
after  period  there  is  very  little  change  from  the  conditions  of  the 
preserval  ive  period. 

SUMMARIES. 

The  summary  for  Nos.  1  and  4  is  of  interest  chiefly  as  representing 

the  effect    of  the   benzoic   acid   upon   the   two   men   who  were  able   to 

take  the  full  amount  of  preservative  and  complete  the  fourth  pre- 
servative sub  period.  As  would  be  expected  from  the  previous  bal- 
ances no  marked  effects  on  the  metabolism  of  sulphur  were  produced 
in    this    case.      The    average  daily  amounts   of   sulphur    ingested    are 

pracl  ically  constant,  with  a  tendency  to  decrease;  t  he  amount  appear- 
ing in  the  feces  is  virtually  unchanged  throughout,  with  a  slight  tend- 
ency to  increase;  the  amounts  of  sulphur  in  the  urine  show  a  very 
slight    decrease   throughout,    hut    the    percentage   data    show    a   slight 

increase  in  the  preservative  period  for  both  feces  and  urine  which  is 
cuui  i  n  i  km  I  iii  the  case  of  the  feces  in  the  after  period,  while  the  metabo- 
lized sulphur  slightly  decreases.  The  balance  shows  a  very  slight, 
decrease  t  hroughoul . 
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The  summaries  which  are  of  the  most  interest  are  those  for  the  five 
men  (Xos.  1,  2,  4,  5,  and  6)  who  received  benzoic  acid,  for  the  six  men 
(Nos.  7  to  12,  inclusive)  who  received  sodium  benzoate,  and  for  eleven 
men,  omitting  No.  3. 

The  summary  for  Xos.  1,  2,  4.  5,  and  6  indicates  that  the  administra- 
tion of  benzoic  acid  very  slightly  increases  the  excretion  of  sulphur  in 
the  feces  during  the  preservative  period,  while  a  very  slight  increase 
in  the  quantity  of  sulphur  excreted  in  the  urine  is  also  shown.  In 
each  case  the  quantity  excreted  in  the  after  period  is  less  than  that 
excreted  in  the  fore  period.  It  is  seen  also  in  the  ivrr<  and  urine  com- 
bined that  there  is  a  slight  increase  in  the  amount  of  sulphur  excreted 
in  the  preservative  period  and  a  decrease  in  the  after  period.  The 
average  amounts  ingested  are  quite  uniform  in  the  three  periods  with 
a  very  slight  tendency  to  decrease.  The  percentage  figures  -how  that 
9.76  per  cent  of  sulphur  appears  in  the  feces  in  the  fore  period,  10.58 
per  cent  in  the  preservative  period,  and  10.42  per  cent  in  the  after 
period,  while  in  the  urine  it  is  noticed  that  a  similar  percent.^ 
increase  takes  place,  rising  from  7i».l()  per  cent  in  the  fore  period  to 
82.19  per  cent  in  the  preservative  period  and  decreasing  to  81.80  per 
cent  in  the  after  period.  In  both  cases  there  is  a  smaller  quantity  of 
sulphur  excreted  in  the  after  period  than  in  the  fore  period,  but  owing 
to  the  >liLrht  decrease  in  the  quantity  of  food  the  percentage  of  excre- 
tion is  larger.  The  balances  are  positive  and  of  the  following  values: 
0.126  gram,  0.080  gram,  and  0.080  gram  daily  for  the  three  periods. 
These  data  show  a  slight  tendency  on  the  part  of  the  preservative  to 
increase  the  excretion  of  sulphur  in  the  feces  and  urine,  thus  decreas- 
ing the  balance,  while  in  the  after  period  the  conditions  of  the  pre- 
servative period  are  maintained. 

Nos.  7  to  12,  inclusive,  received  benzoate  of  soda.  The  data  in 
this  case  also  -how  a  tendency  on  the  part  of  the  benzoate  of  soda  to 
increase  the  total  quantity  of  sulphur  in  the  fvr^>  both  in  the  pre- 
servative and  after  periods.  There  is  also  a  similar  increase  in  the 
urine  in  the  preservative  period  though  the  total  amount  excreted 
in  the  after  period  i-  slightly  less  than  in  the  fore  period.  The 
amount  of  sulphur  ingested  i-  almost  the  same  in  the  fore  and  pre- 
servative periods  and  slight!}  less  in  the  after  period.  A  comparison 
made  by  using  the  percentage  figures  is  here  of  value.  It  i-  seen 
that  in  the  Feces  the  percentage  excretion  rises  from  8.62  per  cent  in 
the  fore  period  t<»  9.23  percent  in  the  preservative  period  and  11.75 
pei-  cent  in  the  after  period.  In  the  case  of  the  urine  the  increase  i- 
from  73.21  percent  in  the  fore  period  to  7<».7s  per  cent  in  the  pre- 
servative period  and  78.50  per  cent  in  t  he  after  period.  The  balances 
are  positive  and  of  the  following  magnitudes:  0.221  gram,  0.167 
gram  and  o.  u>7  gram  dairj  .  for  t  he  three  periods,  showing  a  uniform 
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decrease  throughout.  This  summary  shows  a  distinct  effect  on  the 
part  of  the  benzoate  of  soda  to  increase  the  excretion  of  sulphur 
both  in  the  Uh-^s  and  in  the  urine.  The  concurrence  of  the  two 
summaries  indicates  a  decided  disturbance  of  the  sulphur  metabolism. 
The  combined  effect  of  the  benzoic  acid  and  benzoate  of  soda  is 
shown  in  the  summary  for  the  eleven  men,  omitting  the  fourth  pre- 
servative subperiod.  The  increase  in  the  quantity  of  sulphur  excreted 
in  the  i'vcv>  both  in  the  preservative  and  after  periods  amounts  to 
only  0.006  and  0.011  gram,  respectively,  as  compared  with  the  fore 
period.  There  is  also  a  very  slight  increase  in  the  quantity  of  sul- 
phur excreted  in  the  urine  in  the  preservative  period  (0.020  gram), 
while  the  actual  quantity  excreted  in  the  after  period  is  less  than 
in  the  fore  period.  The  average  daily  quantity  in  the  food  decreases 
slightly  throughout,  and  the  percentage  figures  are  more  marked 
inasmuch  as  the  actual  amounts  excreted  increase.  In  the  case  of 
the  feces  the  percentage  of  excretion  rises  from  9.12  in  the  fore 
period  to  9.82  in  the  preservative  period  and  to  11.16  in  the  after 
period.  The  percentage  excreted  in  the  urine  rises  from  75. SI  in 
the  fore  period  to  79.15  in  the  preservative  period  and  79.95  in  the 
after  period.  The  balances  are  positive  and  of  the  following  magni- 
tudes: 0.177  gram,  0.127  gram,  and  0.095  gram  daily  for  the  three 
periods.  These  data  show  in  another  form  the  tendency  on  the  part 
of  the  benzoic  acid  and  benzoate  of  soda  to  increase  the  excretion  o( 
sulphur  both  in  the  feces  and  in  the  urine,  and  to  the  extent  indicated 
the  metabolism  of  sulphur  may  be  said  to  be  harmfully  affected  by 
the  preservative. 
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Table  XIV. — Sulphur  balances  for  Series   VIII. 

[Averages  arc  per  day.] 

No,   1, 


Period. 


food. 


In 


:; 


In 

urine 


In 

and 
urine 

- 


In 

urine 


in 
feces 

;tll<l 


I'.al- 


Benzoic 
|    acid 
admin- 


™ne      d-4).    Istered 

(4-=-!  I. 


Fore  period. 

First  subperiod: 

Total 

Average 

drains. 
5.826 
1.125 

1.056 

c,  ra  in  a . 
0.253 
.051 

.  128 

(trams. 
4.431 

.  973 

( r  ra  in  a . 

4.684 

.  937 

1.059 

4.50 

Per  ii. 

Perct. 

Grams. 

-  .017 

-  .003 

Gram.-. 
.0 

Second  subperiod: 

Total 

Average 

8.11 

92.21 

100.32 

.0 

.1) 

Entire  fore  period: 

Total 

10.904 
l.OQO 

.681 

9.298 
.  930 

9.979 

.998 

'M.:>2      -+-     <rv, 

II 

II 

l'i<  tentative  period. 

First  subperiod: 

Total 

Average 

:,.  186 
t097 

5.  189 

5.213 
1.043 

1.050 

.087 

.  305 
.061 

.  288 

.058 

4.730 
.946 

1.735 
.947 

4.767 
.953 

.936 

5. 163 
1.033 

5.040 
L.008 

5.205 

1.041 

86.22 

94.11 

+  .323 
+  .064 

+   .14<» 

5.00 
1. 00 

:  subperiod: 

I   

5.88 

91.25 

97.  13 

Third  Bubperiod: 

Total 

s.  Ml 

01.44 

in  on 

••  00 

Fourth  suDperiod: 

i 

.V  49 

89. 10 

+-    .0")7 

Entire  preservative  period: 
Total 

21.138 
1.057 

L.464 

Is. 'MO 

.946 

1.019 

4-   .764 
+   .038 

Average 

After  period. 
First  subperiod: 

Total 

5.102 
1.020 

.  4.-.: 

.401 

.080 

4.311 

.  795 

9:\.  4.". 

+    .066 

+  .118 

.ii 

Average 

.0 

Second  subperiod: 

l 

1, 

Average 

... 

Entire  after  period: 

■  il 

10.065 
1.006 

B.284 

328 

9.  I  12 
.914 

Average 
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Table  XIV. — Sulphur  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

No.  "J. 


Period. 

l 

In 
food. 

8 

In 

feees. 

3 

urine. 

4 

In  feces 

and 
urine 
(2+3). 

5 

In 

feces 
(2-1). 

6 

In 

urine 
(3+1). 

Per  </. 

69.  43 

111   feres 

and 
urine 
(4+1). 

8 

Bal- 
ance 
(1-4). 

9 

Benzoic 

acid 
admin- 
istered. 

Fort  | 

First  Bubperiod: 

Total 

Grams. 
7.  556 
1.  512 

7.  LOT 
1.433 

Cm  ins. 

0.615 

.  123 

.  726 
.  L45 

Grams. 

5.  248 
1.050 

6.086 
1.217 

Grams. 
5.  863 
1.173 

6.812 
1.362 

P(T  it. 

s.    il 

J'tr  tt. 

77.:.-, 

Grams. 
1.696 

.  339 

.  ;i.v. 
.071 

Crams. 
0.0 

Average 

.n 

Second  Bubperiod: 

Total 

10.13 

84.92 

95.05 

.1) 

Avenge 

.0 

Entire  fore  period: 

Total 

14.  726 
1.473 

1.341 
.  134 

11.334 
L133 

12.  675 
1.268 

9.11 

76.97 

86.08 

2.051 
.205 

.0 

Average 

.0 

Vr>  u  rvatix  <  •period. 

Firsl  Bubperiod: 

Total 

7.396 
1.479 

7.029 
1.406 

7.219 
1.444 

»;.  era 

1.  3SS 

.701 
.140 

.855 
.171 

.922 

.184 

.791 

.158 

5.987 
1.197 

5.968 
1.194 

5.950 
1.190 

:..  736 
1.147 

ft.  688 

1.338 

c.  S23 
1.365 

6.872 
1.374 

6.  527 
1.305 

9.48 

80.95 

90.43 

.708 

.141 

.  206 
.041 

.347 

.  070 

.149 

.  030 

5.00 

1.00 

Second  subperiod: 

Total 

12. 16 

84.91 

'.•7.07 

7.50 

Average 

Third  subperiod: 

Total." 

1.50 

12.77 

82.42 

95.  19 

10.00 

2.00 

Fourth  Bubperiod: 

Total 

11.85 

85.92 

'.»7.  77 

2.  59 

.50 

Entire  preservative  period: 
Total 

28.320 

1.41.. 

3.269 
.163 

23.641 
1.182 

26.  910 
1.  346 

11.54 

83.48 

95.02 

1.410 
.070 

25.00 

L25 

After  period. 

First  Bubperiod: 

Total 

6.416 
1.283 

6.512 
1.302 

.814 
.163 

.693 
.139 

5.545 
1.109 

5.616 
1.123 

6.359 
1.272 

6.309 
L.262 

12.  69 

86.42 

99.11 

.057 

.011 

.040 

.0 

Average 

Second  Bubperiod: 

Potal 

.0 

10.  64 

86.24 

96.88 

. 

.0 

Entire  after  period: 

Total 

1.293 

1.507 
.151 

ll   L61 
1.  116 

12.668 
L.267 

11.66 

.260 

n 

.0 
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Table  XIV. — Sulphur  balances  for  Series  VIII — Continued. 
[Averages  are  per  day.] 


Period. 

l 

In 

food. 

8 
In 

3 

in 

urine. 

4 

In  frees 

and 

urine 

(2+3). 

In 

G 

In 

urine 
(3+1). 

7 

In  feces 

and 

urine 

1 

8 

Bal- 
ance 

1) 

Benzoic 

acid 
adinin- 

Fore  period. 

First  Bdbperiod: 

Total 

Average 

Grams. 
6.704 
1.341 

6.138 
1.228 

Grams. 

0.  475 

.095 

.430 
.086 

Grams . 
5. 027 
1.005 

!  986 
.997 

Grams. 
5.502 
1.100 

5.416 

1.083 

J'rrct. 
7.09 

Per  vt. 
74.99 

J'rr  ct. 
82. 07 

G  ra  m  I . 
+  1.202 
+  .241 

+  .722 

+  .145 

Grams. 
0.0 
.0 

Second  subpcriod: 

Total 

7.01 

81.23 

88.24 

.0 

.ii 

Entire  fore  period: 

Total 

12.842 
1.284 

.905 
.090 

10.013 
1.001 

10. 918 
1.092 

7.05 

77.97 

85.02 

+L924 
+  .192 

.n 

Average 

.11 

Preservative  period. 

Firsl  subpcriod: 

Total 

6.  586 
L317 

6.376 
1.275 

4.492 
.898 

6.185 
L237 

.579 

.116 

.125 

.054 

.618 
.  124 

5.224 
1.045 

5.124 
1.025 

4. 939 

.988 

4.607 
.021 

5.803 

1.161 

5.750 
1.150 

5.208 

1.042 

1.045 

8.79 

79. 32 

88.11 

+  .783 

+  .  156 

4-  .626 
+  .  125 

-  .716 

-  .  144 

+  .980 

+   .192 

5.00 

Average 

LOO 

Second  subpcriod: 

Total 

Average 

9.82 

80.36 

90.18 

1.50 

Third  .subpcriod: 

Total 

5.99 

109.95 

115.94 

LOO 

Average 

.  JO 

Fourth  subpcriod: 

Total 

Average 

9.99 

74.  49 

.0 

Entire  preservative  period: 
Total 

23.639 
1.182 

2.092 
.105 

p..  VI4 
.995 

21.986 
1.099 

8.85 

84.16 

93.01 

+  .083 

i.;.  .vi 

Average 

- 

After  period. 
First  subpcriod: 

Total 

6.248 
1  250 

1.227 

.  376 

.075 

.  346 

4.602 
.920 

4.  437 

.887 

4.978 
.996 

4.782 

6.02 

73.66 

+1.270 

+   .254 

+  .271 

o 

Average 

.0 

Beoond  subpcriod: 

1  otal 

72.30 

ii 

\\erage 

.0 

Entire  after  period: 

i  otal 

l  238 

721 

9.039 
.904 

5.82 

78.81 

.0 

Average 

.0 
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Table  XIV. — Sulphur  balances  for  Series   VIII    Continued. 


[Averages  art 
No. 

per  da\ 

••] 

Period. 

l 

In 

food. 

% 

In 

feres. 

« 

In 

urine. 

4 

In  feces 

and 
urine 

(2+3). 

■ 

111 

feces 

6 

In 
urine 
(3+1). 

7 

111  feces 

and 

urine 

(4+1). 

8 

Bal- 
ance 

9 

Benzoic 

acid 
admin- 
istered. 

Tori  period. 

First  subperiod: 
Total 

drams. 
5.801 
1.160 

5.289 
1.058 

drums. 

0.482 

.096 

.428 
.086 

Grams. 
1391 

.878 

1914 
.983 

Grams. 

4.873 

.  975 

5.342 
1.068 

Perct. 

8.31 

Per  <i. 

75.  69 

8100 

Grains. 
+0  928 

Grams. 
0.0 

Average 

-   .010 

.0 

Second  subperiod: 

Total 

Average 

8.09 

92.91 

101.00 

.0 
.0 

Entire  fore  period: 

Total 

11.090 
1.  109 

.910 
.091 

9.305 

10.  SIS 

8.21 

83.90 

92. 11      4-    s7:> 

.0 

Average 

.930       1.022 

4-  .087 

.(1 

l'r>  -i  native  period. 

1  irsl  Bubperiod: 

Total 

5.  177 
1.095 

5.  147 
L029 

5.204 

1.041 

5.  180 
L.036 

.441 
.088 

.425 
.085 

.418 
.084 

.  469 
.094 

4.  663 
.  933 

I  278 

5.104 
1.021 

4  70.5 

8.05 

85.  14 

93. 19 

+  .373 

4-  .074 

+   .444 

4-  .oss 

5. 00 

Average 

Sec, nd  Bubperiod: 

Total 

1.00 

8.26 

83.  L2 

91.37 

7.  50 

Average 

.856         .941 

4.204        l  622 
.841         .924 

4.335       1804 
.867         .961 

l.:,o 

'Third  subperiod: 

'Total 

8.03 

4-  .582 
4-   .117 

4-     376 

4-    .07.") 

10.00 

Average 

Fourth  Bubperiod: 

Total 

Average 

9.05 

92.  74 

12.50 
2.  50 

Entire  preservative  period: 
Total 

21.008 
L.050 

1.753 

.0S7 

17.  180      19.233 
.874         .961 

8.34 

83.21 

91.55 

4-1.775 

Average 

1.75 

After  j"  nod. 

First  Bubperiod: 

Dotal 

:,.  033 
L.007 

4.974 
.996 

.481 
.096 

.374 

.07.'. 

1695       5.176 
.939       L.035 

1180 

.911 

9.56 

93.28 

102.84 

.  l  13 
-   .028 

4-  .420 
+  .084 

.0 

.0 

Second  subperiod: 

Total 

7.  52 

si  04 

91.56 

0 

.0 



8.  5  I 

Entire  after  period: 

Total 

10.007 

1    (Nil 

.  855 
,086 

8.  875       9  730 

.  876 

4-   .277 

.0 

Average 

0 

BENZOIC    ACID   AXE)    BENZOATES. 
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Table  XIV.  -Sulphur  balances  for  Series  VIII — Continued. 

[Averages  arc  per  day.] 
N  <  >.  o. 


Period. 

i 

In 

food. 

2 
In 

In 
urine. 

1 

In  feces 
and 
urine 

(2+3). 

drams. 

3.  190 

.639 

.660 

5 

In 
feces 

<» 

In 
urine 
(3-*-l). 

7 

In  feces 

and 

urine 

(4-1). 

* 

Bal- 
ance 

!» 

Benzoic 

acid 
admin- 
istered. 

I'orr  p<  riod. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

drain--. 
4260 

.754 

Grainy. 

a  281 

.478 
.096 

drams. 
a  2.  915 
.  583 

2.820 
.  564 

Per  d. 

0.00 

l'i  r  ct . 

Per  ct. 
75. 02 

(i  ra  m  s . 
1.064 
.213 

.474 
.094 

drains. 
0.0 
.0 

12.67 

7476 

.0 
.0 

Entire  fore  period: 
Total 

8.032 

.750 

5.735 

.  574 

6.  494 

9.  45 

71.40 

B0. 85 

.153 

.11 

Average 

.0 

l'f  •■  rvatil  r  p<  riod. 

First  BUbperiod: 
Total 

1.  237 

.847 

4.142 

1.  252 
.860 

3.916 

.  in; 

.  462 

.471 
.094 

3.078 
.616 

n  3.  421 
3  431 

.613 

3.613 

.777 

3  537 

.707 

72.65 

.624 

.  124 

.051 

.359 

.(171 

.37'.! 
.076 

5.00 

Average 

;  subperiod: 

l 

Average 

Third  BUbperiod: 
Total 

LOO 

11.25 

7.50 
1.50 

10.87 

91.56 

8.00 

Average 

Fourth  BUbperiod: 

Total 

1. 60 

12.03 

7829 

90.  32 

3.00 
.60 

Entire  preservative  period: 

Total 

Average 

16.547 

.s_>7 

.097 

12.996 
.650 

L4.930 

.747 

11.09 

1.  '.17 
.(ISO 

1.  Is 

.1  iii  r  in  riod. 

First  BUbperiod: 
Total     

.  lis 

- 
.117'. 

.  591 

7os 
3  185 

11.77 

74.18 

.  lilt 

.812 

.  162 

.11 

.0 

Second  BUbperiod: 

I 

70.  in 

.n 

.0 

Entire  after  period: 

Total 

971 
.097 

.576 

6  727 

12.  17 

72  1  1 

8431 

.  126 

0 

.it 

rage  added  to  complete  record. 
S360     Bull  84,  pf  1     08         L2 
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Table  XIV.     Sulphur  balances  for  Series  VIII—  Continued. 
[Averages  are  per  day.] 

:n"o.  <>. 


Period. 


Fori  period. 

First  Bubperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


In 
food. 


(trams 
6. 244 
1.249 


In 


In 

urine. 


In  feces 

and 

urine 

(2+3). 


Entire  fore  period: 

Total 

Average 


12. 085 
1.208 


Pregervativt  period. 

First  subperiod: 

Total 

Average 

Second  Bubperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total 

Average 


Entire  preservative  period: 

Total 

Average 


Afu  r  period. 

First  subperiod: 
Total 

Average 

Second  Bubperiod: 
i  ■  in        

Average 


Entire  after  period: 

Total. 
Average 


0.191 
1.238 


5.  730 
1.147 


5.  579 
1.110 


5.  324 
1.005 


22.830 
1.142 


5.278 
1.050 


"  5.  435 

LOST 


10.713 
1.071 


Crams,   drums.  Grams. 

0.905       4.070       5.575 

.181         .934       1.115 


5.841         .952 
1.168         .190 


4.050 
.930 


5.  002 
1. 120 


1.857 
.180 


9.  320 
.932 


11.177 
1.118 


.887 
.177 


745 
149 


Si!.", 


4.374 
.  875 


4.530 
.900 


5. 201 
1.052 


5. 275 
1.055 


G 


In  in 

feces      urine 
(2-M).    (3-t-l). 


7 

In  tea  - 
and 
urine 

(4-1). 


Perct.  Per  </.    lur  <  i. 
14.49       74.79       89.29 


10.30       79.01       95.91 


Bal- 
ance 
(1-4). 


0.009 
.134 

.  239 
.048 


15.37       77.12 


92.  49 


14. 33       70. 05 
12.99       78.97 


!     4. 


509 
902 


5.314      14.43       80.82 
1.003    


678       4.289 
130         . 858 


4.907  ,  12.73       80.50 



84.98 
91.96 
95.25 
93.29 


3.115      17.702 
.156         .885 


,839       4.118 
, 108         . 824 


a.  355    a  4. 089 

.071   '       .818 


1.194       -    '"• 
.119         .821 


1.041 


13.04 


77.54       91.  IS 


1957      15.90       78.02       93.92 
.991    


4. 444       0. 53       75. 


9.401      11.18       76.61 
.940    


xl.  77 


a  Daily  average  added  to  complete  record. 


9 

Bensoio 

acid 
admin- 
istered. 


Grams. 

0.0 
.0 


908 

.091 


.930 
.  L86 


.401 
.092 


.205 
.053 


.357 
.  072 


2.013 
.101 


.  321 
.005 


,991 
.  L98 


1.312 
131 


-,    (HI 

1.00 


7.50 
1.50 


10.  00 
2.00 


22.  50 
1.13 


BENZOIC    ACID    AND    BENZOATES. 
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Table  XIV.   -Sulphur  balances  for  Series   VIII — Continued. 

[Averages  arc  per  day.] 
No.  7. 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 
urine 
(2+3). 

In 

6 

In 
urine 
(3-*-l). 

In  feces 
and 
urine 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
benzo- 
ate  ad- 
minis- 
tered 
(calcu- 
lated as 
benzoic 
acid). 

Fore  •period. 

First  Bubperiod: 

Total 

drum*. 
.V71.-, 
1.143 

5. 332 
L.066 

Gram  ft. 

0.529 

.10G 

.548 
.110 

Grams. 

4.423 

.885 

.915 

Gram--. 

4.952 

.990 

.",.124 
1.025 

Perct. 
9.26 

P>  r  rt. 

Per  rt. 

G 

nam*. 

0.763 

.153 

.041 

0.0 

Average 

Second  subperiod: 

Total 

Average 

+ 
+ 

.ii 

10.28 

96.10 

.0 

.0 

Entire  fore  period: 

Total 

Average 

11.047 
L.105 

1.077 
.108 

8.999 
.900 

10.07*. 
1.008 

9.75 

91.21 

4- 

.071 

.0 
.0 

l'r>  u  rvatiVi  pi  riod. 

I  i  r-t  Bubperiod: 

Total 

1.120 

5.345 
1.O80 

1.167 

.  543 
.108 

.  1137 
.  127 

.  135 

.087 

4.564 
.913 

.797 
4. 404 

.-..107 
1.0-21 

4.(124 
.  925 

4.231 

.846 

4. 980 

.<«I0 

'.i.70 

81.53 

+ 

I 

• 
+ 

+ 
+ 

.  401 
.099 

.721 
.144 

t.605 

008 

.<xr_> 

- 

Second  Bubperiod: 

Total 

Average 

Third  Bubperiod: 

Total 

11.92 

65.04 

72.50 

1.50 
10.00 

Fourth  Bubperiod: 

'l"l»t;il 

90.04 

Entire  preservative  period: 

: 

Average 

21.737 
1.087 

2.  101 
.  in.", 

16.811 

.841 

18.912 

9.67 

■ 
• 

.141 

1 .  45 

.1  fU  r  j,i  nod. 

First  Bubperiod: 

Total 

I  676 

.  ;,77 
.11.-, 

.747 

in 

3.603 

.721 

1.180 

11.98 

74.68 

• 

* 

.129 
.014 

0 

Average 

Second  Bubperiod: 

tal 

.0 

1.,    "S 

im    13 

ii 

Average 

Entire  after  period: 

i 

.132 

892 

• 
• 

0 

Ami.,-'  .  . 

.0 
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Table  XIV. — Sulphur  balances  for  Series  VIII  -Continued. 

[Averages  are  per  day.] 
No.  8. 


Period. 

l 

In 
food. 

2 

In 
feces. 

3 

In 

urine. 

4 

In  feces 

and 

urine 

(2+3). 

In 

feces 

(2-s-l). 

6 

In 
urine 
(3+1). 

7 

in  feces 

and 

urine 

(4-*-l). 

X 

Bal- 
ance 

(1-4). 

!> 
Sodium 
benzo- 

ate 
admin- 
istered 
(calcu- 
late,! as 
benzoic 
acid). 

Fort  period. 
First  Bubperiod: 

Total 

(i  nuns. 
5.  387 
1.077 

5.185 
1.037 

Grams. 

0.818 

.164 

.324 
.066 

Grams. 

4.133 

.827 

4.132 

Grams. 

4.951 

.990 

4.456 
.891 

Perct. 
15.18 

Per  ct. 
76.  7.' 

Per  ct. 
91.91 

Or 

+ 

+ 
+ 

a  m  8 . 
).  436 
.087 

.  729 

.  1 16 

Grows. 
0  0 

Average 

.0 

Second  subperiod: 

Total 

Average 

6.  25 

85.94 

.1) 

.0 

Entire  fore  period: 
Total 

10.572 

J .  057 

1.142 

.114 

.826 

9.407 

.'..11 

10.80 

78.  18 

[85 

n 

Average 

+ 

.  lit;           .o 

Preservativt  period. 
First  subperiod: 

Total 

1.076 

5.034 

1.007 

5.089 
1.018 

1.007 

.sin 
.162 

.  690 

.138 

.681 
.  136 

.773 
.155 

1.373 

.875 

«  4. 252 
.850 

4.113 
.822 

1.047 

.809 

5. 183 

1.037 

1.942 

.988 

1.794 
.959 

4.820 
.964 

15.06 

81.31 

+ 

.  195 
.039 

092 

1     'Ml 

Average 

Second  subperiod: 

Total 

13.71 

84.  17 

98.  17 

+ 

7    -Jl 

Average 

019           1.50 

Third  subperiod: 

Total 

Average 

L3.38 

80.82 

94.20 

+ 
+ 

+ 
+ 

10.00 
.059          2  00 

Fourth  subperiod: 

Total 

Average 

15.35 

95.71 

.216         12.50 
.043 

Entire  preservative  period: 

Total 

20.537 

1.027 

2.954 

.  148 

16.785 

19.739 
.987 

14.38 

81.73 

96  ll 

+ 

4- 

798         ;i  go 

Average 

.040           1.75 

After  ]>frifxl. 

First  subperiod: 

Total 

1.988 
1.891 

.  758 
.  151 

.781 

.  156 

1.  071 

.815 
L182 

1.830 
1.963 

15.16 

81.68 

4- 
+ 

158            .0 

Average 

.032            .0 

Second  subperiod: 

Total 

Average 

15.97 

101.  17 

.072            .0 
.015            .0 

Entire  after  period: 

Total 

1.537 

.  154 

979 

15.56 

88.57 

4- 
+ 

086            .0 

Average 

Daily  average  added  to  complete  record. 


BENZOIC    ACID   AND   BENZOATES. 
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Table  XIV. — Sulphur  balances  for  Series   I'// /—Continued. 

[Averages  art-  per  day.] 


period. 

i 
In  food. 

In 

feces. 

3 

In 
urine. 

4 

In  feces 
and 

urine 
(2+3). 

5 

In 

6 

In 
urine 
i3-5-l>. 

7 

In 

and 
urine 

8 

Bal- 
ance 

9 

Sodium 
l*>nzo- 
ate  ad- 
minis- 
tered 
(calcu- 
lated as 
benzoic 

acid). 

Fort  period. 

Firs!  subperiod: 

Total 

Average 

Second  Bubperiod: 

Total 

Average 

Grams. 
6.  168 
L.234 

1.  191 

Gram*. 

0.  :.14 
.  103 

.  .-.:><) 
.110 

Qrams. 

a  4.  832 
.966 

4.  7:.:5 
.051 

Grams. 
r>.  :<4ti 
1.069 

:».  303 
1.061 

Perct. 
s.  33 

Perct. 

Grams. 
.  165 

.  130 

Grams. 
.0 

9.23 


89.04 

.(i 
.0 

Entire  for.'  period: 

Total 

12. 124 
1.212 

1.064 

.  106 

10.  649 
1.06S 

v  7v 

1.47.', 
.147 

II 

II 

Pr»                         r,od. 

First  Bubperiod: 

Total 

•  ..o7l 
L215 

1.186 

.V  s..l 
1.172 

.  259 
.052 

.504 

.101 

.  232 
046 

.  072 

5.210 
1 .044 

.V  11-.* 
1.024 

.  <.m'4 

:..  451 
1. 090 

8a  oi 

.  101 

.  192 

.4111 

Average 

Becond  suBperiod: 

Potal 

Average 

7:..  30 

83.81 

1..-.0 

Third  subperiod: 

Total 

3.  96 

B0.  OS 

93.00 

2  INI 

Pint,     SdOOnd,    and     third 
Bubperiods: 

total 

1    I'M 

.  095 
.060 

1 1.  .-.4:< 
.1170 

1.030 

5.  57 

M.41 

.  L55 

U  4ii 

'<  1   12 

After  period. 

Firsl  subperiod: 

Total 

1.  153 
l   139 

1111 

.  606 
.  130 

4.919 

1.  Mo 

v  L22 
1.084 

1.  101 

8  73 

04  08 

.341 
.  L0] 

Second  Bubperiod: 

rota) 

12.22 

Average 

Entire  after  period: 

i 

11.460 

1.  LOB 
.  120 

.  <JT.\ 

10.928 

1    093 

in.  ii, 

M  00 

Average 

'i  Dailj  Ided  to  complete  record. 


b  Average  tor  - 
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Table   XIV 


-Sulphur  balances  for  Series  VIII — Continued. 
[Averages  are  per  day.] 
No.  lO. 


Period. 

1 

In 

food. 

2 

In 

feces. 

In 
urine. 

■1 

In  feces 

and 

urine 

(2+3). 

.-. 

In 
(2+1). 

6 

In 
urine 

(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Bal- 
ance 

(1-4). 

9 

Sodium 
benzo- 
ic ad- 
minis- 
tered 
(calcu- 
lated as 
benzoic 
acid). 

Fort  pt  riod. 

First  subperiod: 

Total 

Grains'. 
6.024 
1.205 

1.180 

Grams. 

0.611 

.  122 

.  353 

.071 

Grams. 

;;.  861 

.772 

3.842 

Grams. 
1.  172 

1'ir  (/. 
10.  14 

Per  <t. 
64.09 

Pir.t. 
71.21 

Grains. 
1   ."..-.2 

.:;n 

1.703 

.:;ii 

Grams. 
0.0 

Average 

.  B94 

.0 

Second  subperiod: 

Total 

l.  185 
.  839 

5.  '.'-.i 

r.5.  li 

71.13 

.0 

Average 

.0 

Entire  fore  period: 

Total 

11.922 
J.  192 

.964 
.096 

7.  703 
.770 

8.667 
.867 

64.61 

72.70 

.0 

Average 

.0 

Preservatii  t  period. 

First  subperiod: 
Total 

6.096 
1.219 

5  753 

.312 
.062 

.890 

.  ISO 

.  I.V.I 
.  092 

393 
.079 

2.  063 
.  103 

L394 
.479 

«  L236 
.847 

3. 555 
.711 

o&244 

.til!) 

l.7(  if. 
.941 

5. 135 

1.027 

I.dll 

5.  12 

72.  09 

77.21 

1.389 
.  278 

.618 

121 

1.  120 
.  224 

.  722 
.  1  I.". 

1.90 

Average 

Second  Bubperiod: 

Total... 

.'.is 

15.03 

73.  63 

v.i.  26 

7.  7.0 

Average 

I.  151 

5.  134 
1.027 

L359 

.872 

L.50 

Third  subperiod: 

'Total 

8.84 

69.24 

78.  18 

8.00 

Average 

.  803 

1.60 

Fourth  subperiod: 

'Total 

3.  037 

.  727 

9. 02 

71.  12 

83.  1 1 

.0 

Average 

.0 

Entire  preservative  period: 

'Total 

21.341 
1.067 

15.429 

.771 

1 7.  192 
.875 

9.67 

81.96 

3.849 

.  192 

2(1.  10 

Average 

1.02 

After  in  nod. 

First  subperiod: 

'Total 

•r».  717 

I.  n:; 

i.dll 
.  982 

.019 
.  124 

.  636 
.1-27 

3.674 

.  735 

.731 

L293 
4.290 

10.  S3 

64.26 

7a.  09 

1.  121 

.284 

.021 
.121 

.0 

Average.  .  . 

.0 

Second  Bubperiod: 

Total 

L2.95 

71    III 

.0 

Average 

.11 

Entire  after  period: 

I 

10  628 

1 .  255 

.  126 

7.  328 
.733 

858 

11.81 

2.045 

.  205 

.(1 

II 

"  Daily  average  added  to  complete  record. 
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Table  XIV. — Sulphur  balances  for  Series  VIII— Continued. 

[Averages  are  per  day. J 
No.  11. 


Period. 

l 

In 
food. 

drum.*. 
6.907 
1.381 

6. 692 

1.338 

2 

In 

frees. 

A 

In 
urine. 

4 

In  feces 
and 

urine 
(2+3). 

In 
feces 
(2-4-1). 

6 

In 
urine 
(3+1). 

7 

In  feees 

and 

urine 

(4-1). 

8              9 

Sodium 
benzo- 

ate 
Bal-      admin- 
ance     Istered 

(1  —  4).      (calcu- 
lated as 
benzoic 
acid). 

Fore  period. 
First  Bubperiod: 

Total           

Grains. 

0.445 

.089 

.479 
.096 

drams. 
5.188 
1.038 

4.569 

.914 

Grama. 
5.  633 
1.127 

5.048 

1.010 

Perct. 

6.44 

Perct. 

75. 1 1 

Per  et. 

81.55 

drams,     drams. 
1.274          o.o 

Avci'iip' 

. 254              . 0 

Second  Bubperiod: 

Total 

7.16 

68.28 

7.").  43 

1.644            .0 

.  328            . 0 

Entire  fore  period: 

Total 

L3.S99 

1.360 

.924 
.092 

9.757 

.976 

10.681 
1.068 

6.79 

71.75 

78.  54 

2.918            .0 

Average 

.0 



I'rrservative  period. 
First  Bubperiod: 

Total      

6.985 
1.397 

6.433 
1.287 

6.781 
1.346 

5.994 
1.199 

.  731 
.146 

.670 
.134 

.432 
.086 

.596 
.119 

5.356 
1.071 

4.655 
.931 

5.437 

1.087 

5.241 
1.048 

6.087 
1.217 

5.325 
1.065 

1.174 

:..  837 

1.167 

10.47 

76.68 

87.14 

4  90 

Average 

.    1MI 

Second  subperiod: 

Total 

10.42 

72.36 

-j  78 

1    His             7.  .'Ml 

.222            1.50 

Third  Bubperiod: 

Total 

Average 

6.42 

80.78 

87.  lo 

10.00 
.172          2.00 

Fourth  sill. p<i  iod: 

Total 

9.94 

87.44 

157          2.50 

Average 

HI 

•m  <m 

Entire  preservative  period: 

Total 

26.143 
L.307 

2.429 
.  121 

20.689 

1.034 

23.118 

1.  156 

9.29 

70.  1  1 

3  025 

Average 

.l.'il           l  25 

.1  fter  period. 

ubperiod: 
Total 

1.317 

6.353 

1 .  273 

.648 
.130 

. :,:  i 
.lir, 

5.027 
1.005 

1.046 

5.675 
1.135 

5.797 
1.160 

9.84 

'•OS                    .0 

Average 

.  182 

Second  Bubperiod: 

Total        

9.02 

01.10 

n 

Average 

.113            .o 

■• 

Entire  after  period: 

i 

I  222 
.  122 

LO  250 
1.025 

11  472 

1    117 

9.44 

79.  18 

1    171 

Ms 

.ii 

Average    

.o 
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Table  XIV. — Sulphur  balance*  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

:n"o.  is. 


Period. 

l 
In  food. 

2 

In 
feces. 

3 

In 

urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

feces 
(2-4-1). 

0 

In 
urine 
(3-1). 

7 

in 

feces 
and 
urine 

(4-1). 

8              9 

Sodium 
benzo- 
l  ate  ad- 
Bal-       ininis- 
ance       tered 
(1—4).    (calcu- 
lated as 
benzoic 
|  acid). 

Fore  period. 

First  subperiod: 

Total 

Average 

Grams. 

0.  901 

1.  :tso 

6.807 
l.  361 

Grams 

0.577 

.115 

.545 
.109 

Grains 
4.507 
.901 

4.  605 
.921 

Grams. 
;..  084 
1.017 

5.150 
1.030 

Per  ct 
s.  36 

!>>r  ct 
65.  31 

Perct. 

Grams.     Grams. 
L.817            0.0 
.  363             . 0 

Second  BuBperiod: 

Total 

a  oi 

67.65 

75.66 

L657             .0 

Average 

.  331                .  0 

Entire  fore  period: 

Total 

Average 

ia708 

1.  371 

1. 122 
.112 

.911 

10.  234 

1.  023 

8.19 

66,  47 

7466 

3.474                .0 
.0 

1'ri  tervativt  />>  Hod. 

First  Bubperiod: 

Total 

7.002 
1.400 

().  599 
1.  320 

(i.  366 
1.  273 

5.  354 

1.U7I 

.583 
.117 

.498 
.100 

.  526 

.  105 

.  SOS 

.  162 

5.277 
1.055 

4.882 
.976 

4.925 
.  985 

4.146 
.  829 

5.800 
1.172 

5.380 
1.  070 

5.451 
1.090 

4.  954 

9.91 

s.  33 

75.36 

Si  69 

1.  L42           4.  90 

Average 

.  228            .  98 

Second  subperiod : 

Total 

Average 

7.55 

7a  98 

81.53 

L219          7.  50 

.  J44             1.  SO 

Third  subperiod: 

Total 

Average 

8.26 

77.  36 

85.62 

.91.'.           10.00 

.is:;         J.  oo 

Fourth  subperiod: 

Total 

15.09 

77.44 

92.53 

. 400             . 0 

.080            .0 

Entire  preservative  period: 

Total 

Average 

25  321 
L266 

2  115 
.  121 

19.230 
.  962 

21.645 
L.082 

a  54 

75.94 

s.Y   Is 

.  L84 

1.  L2 

A/irr  period. 

First  subperiod: 

Total 

5.  742 
L  L48 

5.  623 
:.  105 

.584 

.  117 

.  504 
.  L19 

4. 195 
.  839 

1.  199 

•1.7  79 
.  956 

1.  793 
.  959 

10.  17 

73.  06 

.  903 

.0 

Average 

.  L92 

Second  BuBperiod: 

Total 

Average 

1U  70 

70.  03 

.  730 
.  IK. 

.0 

.0 

Entire  after  period: 

i  otal 

LI.  266 

1.  L26 

I.  178 

.   IIS 

s.  W4 

9.  572 

10.  40 

7  1.  :,1 

34  97 

l.i. 9.: 

.  0.9 

.0 

Average 

.0 
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Table  XIV.— Sulphur  balances  for  Series  VIII—  Continued. 

SUMMARIES. 

[Averages  arc  per  man  per  day.] 

N"0S .    1     and       1  . 


Period . 


In 
food. 


Fori  jxriod. 


First  BUbperiod:  Grams. 

Total LI.  427 

Average L.  143 

Second  Bubperiod: 

Total 10.567 

Av<  rage 1.057 


In 
feces. 


In 
urine. 


4 

In  fetes 

and 

urine 

(2+3). 


In 

feces 
(2-.-1). 


In 
urine 
(3-s-l). 


In  fetes 

and 

urine 

(4-5-1). 


Bal- 
ance 


9 

Benzoic 
acid 
admin- 
istered. 


Grams.  Grams.  Grams.  Perct.   Pent.     P<r<t.     Grama,    drams. 

0.73.")       8.822       9.557       0.43       77.20       83.64      +  l..s7o  o.  o 

.074         .8X2         .956    H    .  Is7  .() 


Entire  fore  period: 
Total 

Average 


Pn  w  ri  ui,    i  jx  Hod. 


21.994 

1.100 


ubperiod: 

i  otal 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average l.  012 

Fourth  subperiod: 

lot.,  1 10.430 

Average 1.043 


Entire  preservative'  period: 

1  otal 

Average 


10.963 
1.096 


10.3311 
L034 


10.417 


.1  Hi  r  jit  nod. 
ubperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  after  period: 

Total 




42.  11'. 
1.054 


10.  13.-, 
1.014 


.994 


20.072 

1.004 


856       9.781      10.637 
086         .978       1.004 


1..V.H 
o7'.         .930 


20.  194 

1.010 


8. 10      92.  56     KM),  in,     -  .070 
-  .007 


7.  23 


8  1.  58 


874 
087 


730 
073 


086 


,076 


3.217 


0.  303 


9.013 

.0(11 


8.971 


0.013 
.«.H)1 


10.267 
1.020 


0.  743 
.  074 


0.  827 


7.07 

7.00        s7._n 



.v  22       86.12 


0.770 
.077 


30.300 

.910        .990 


.  004 


77:, 
,078 


.001 


.815 


1.713 

5 


9  'Ml 

.  995 


0.  20 


80 


17.159     18.872 

•Ml 


§ 


91.82 


+  1.1 
+  .1 


93.66     +  .696 

.ii7i» 


04.  20 

•      060 

94.34 



t     .660 

-I-  .066 


+    .004 


98.12      I    .I'M 
i    .010 


L.009 

.  101 


94  02 


•  L.200 


10.00 

1     (Ml 


1.-,  Ill 
1..-II 


20.  (HI 
2.  IK) 


2.  :.(> 


7ii  111) 

1.75 
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Table  XIV. — Sulphur  balances  for  Series  17//- -Continued. 
SUMMARIES— Continued, 

[Averages  are  per  man  per  day.] 
Nos.  1,  2,  4,  5,  and  6. 


Period. 

l 

In 
food. 

a 

In 

feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
feces 
(2-1). 

G 

In 

urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-J-l). 

8 

Bal- 
ance 
(1-4). 

9 

Benzoic 

acid 
admin- 
istered. 

Fore  period. 
First  subperiod: 

Total 

Grams. 

29.490 

1.180 

27.347 
1.094 

Grams. 

2. 530 

Grams. 

21.055 

Grams. 
24.191 

.908 

20. 349 
1.054 

Perct. 
8.60 

Per  ct. 

75.43 

Per  ct. 

82.03 

Gram*. 

5.299 

.212 

.  998 
.040 

Grams. 
0.0 

Average 

.101          .806 

3.012     23.337 
.120         .934 

.0 

Second  subperiod: 

Total 

11.01 

86.34 

96.35 

.0 

.0 

Entire  fore  period: 

Total 

56.837 

1. 1.;: 

5. 548 

.111 

44.992 
.900 

50. 540 
1.011 

'.«.  76 

79.16 

88.92 

(,.297 

.0 

.11 

Prest  rvativt  period. 

First  subperiod: 

Total 

28. 787 
1.  151 

J7.24:i 
1.090 

27.467 

1.099 

2.997 
.120 

2.  790 
.112 

3.045 
.122 

22.832 

.913 

22.932 
.917 

22.801 
,914 

25.829 
1.033 

25. 728 
1.029 

25.  «t()0 
1.030 

10.41 

79.31 

B9.72 

2.958 

.lis 

1.515 
.061 

1.561 
.003 

25.00 

1.00 

Second  subperiod: 

Total 

10.20 

84.18 

94.44 

37.. V) 

1.50 

Third  subperiod: 

Total 

11.09 

83.23 

94.32 

4S.00 

L.92 





■  "ml. and  third  sub- 
periods: 

Total 

83.407 

1.1F5 

8.838 
.118 

08.025 
.915 

77.403 

1.(133 

10.58 

82.19 

'.•2.77 

0.034 

.080 

110.50 

1.47 

After  /»  rind . 
First  subperiod: 

Total 

25.811 
L.032 

25.881 
1.035 

3.179 

.127 

2.208 
.088 

21. 023 

20.660 

.  826 

24.802 
.992 

.'.0  4 

12.32 

83.77 

96.09 

1.009 

.010 

3.015 
.  121 

.0 

.0 

Second  subperiod: 

'1  otal 

8.  52 

79.83 

11 

.11 

Entire  after  period: 

Total 

51  692 

1 . (K54 

.  ins 

42.283 
M6 

17  666 
.954 

10.42 

81.80 

92.22 

4.024 
.080 

.0 

\\  erage 

.0 
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Table  XIV. — Sulphur  balances  for  Series  VII T—  Continued. 

S  UMM  A  RIES— Continued. 
[Averages  are  per  man  per  day.] 
UNToh.   7   to   12. 


Period. 


In 
food. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Crams. 

37.  102 

L.237 

35.  870 
1.  196 


■i 


In 
feces. 


In 
urine. 


Cm  ins.  Grams 

3.494      2ti.  944 

.  Hi. 


2.799 
.093 


Entire  fore  period: 

Total 

Average 


72  972 
1.216 


Pn  i  rvatix  <  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

average 

Third  subperiod: 

Total 

Average 


37. 132 


1.  170 


35.017 
1.107 


First,    second,    and    third 
subperiods: 

Total 

Average 


Afli  r  pi  Hod. 

First  BUbperiod: 

Total 

average 

Second  subperiod: 
Total 

\     '    rage 


107.241 
1    192 


Entire  after  period: 

Total  

average 


1.  121 


1.095 


ti.  293 
.105 


3.  238 
.108 


130 


092 


26.  177 


In  feces 

and 

urine 

(2+3). 


Crams 

30.438 

1.015 


In 
feces 
2-5-1). 


6 


In 
urine 
(3+1). 


Perct.  l'»  r  ct. 

9.  42        72.  62 


7.80       73.81 
.976 


53.  421 


28.824 
.961 


26.  476 


27.  046 
.903 


9.901 
.110        .926 


25.  492 

.  850 

i  028 

.  134 


7.715     51.556 

.  129 


59.714 


73.21 


1.069 


3tt  374 
1.012 


29.810 


8  72 

11.  11 


In  feces 
and 


(4-5-1) 


Bal- 
ance 
(1-4), 


9 

Sodium 
benzo- 

ate  ad- 
minis- 
tered 
(calcu- 
lated as 
benzoic 
acid). 


J'irrt.     Crams.     Crams. 

82.04         6.664  0.0 

22-2  .0 


81.62 


6.594  .0 

.220  .(i 


.221 


77.  (13 


1.025 


7.  90       77.  23 


86.56         4.  7 is 


9.  23 


29.179      10.97       75.1 
.  973 


7.,  7s 


.  173 


L67 


30  092     12.56 
L.003    


59.271 


11.75 


4.  440 
H.s 


066 


.  1117 


86.  .!.">        :..  070        29. 40 
169 


1.50 


L.93 


132  40 

1.47 
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Table  XIV. — Sulphur  balances  for  Series  VIII — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

Nos.  1   to   13,  omitting  >T<>.  :i. 


Period. 

1 

In 

fond. 

2 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

• 

feces 
(2-4-1). 

6 

In 
urine 

(3-8-1). 

7 

In  feces 
and 
urine 

(4-1). 

8 

Bal- 
ance 

(1-4). 

9 

Pre- 
bi  rva- 
tive  cal- 
culated 

as  ben- 
zoic 
acid. 

Fore  period. 

First  subperiod: 

Total 

d  nuns. 

66  502 

1.211 

63.217 

1 .  1 49 

Orams. 

6.  030 

.110 

5.811 
.  105 

drains. 

4s  599 

.884 

49.814 

.  HOC. 

(1  nuns. 

f>4.  629 

.994 

1.011 

Perct. 
906 

Per  ct. 

72.98 

Per  ct. 

82.04 

drums . 

U.903 

.217 

7.592 

.  138 

drams. 
0  ti 

.0 

Second  subperiod: 

rotal 

Average 

9  19 

78.80 

87.99 

.0 
.0 

Entire  fore  period: 
Total 

1   180 

11.841 

,  L08 

'.is.  413 
.895 

1 10  254 
1.003 

9  12 

7.",  81 

84. 93 

19  555 

.  177 

.0 

Average 

.0 

Prest  rvatii  >  pt  Hod. 
Firsl  subperiod: 

Total 

Average 

65  919 
1. 199 

62.  :w> 
1.133 

02.  484 
1.  136 

6  235 

.  1 13 

6  694 

.  122 

51.656 

57.  891 
1 .  052 

9  40 

78  36 

87. 82 

8.028 
147 

.  113 

6  768 

123 

54  40 
.99 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

49. 40s     56  102 

.80S         1.020 

10  71 

79  26 

90  00 

l  50 

5.810      19.906     55.716 
.106        .907       1.013 

9    0 

79  s7 

89.17 

106  on 



l  93 

First,    second,    and    third 
Buhperit  ds: 

Total 

190.738 

1.  156 

L8  739 

.  114 

150.970 
.915 

169  709 
l  029 

9  82 

79  15 

88  97 

21  029 
.127 

242  90 

1.  47 



After  period. 

ul. period: 
Total 

5Q   130 

6  866 
.  125 

0  234 
.  113 

47.11a 
.  857 

46  724 
850 

53  981 
.  982 

.  963 

1 1 .  55 
10.76 

mi  64 

90  83 

'il  40 

5  449 

(IMS 

l  984 
.091 

ii 

rage 

1.080 
57  942 

ii 

Second  subperiod: 

Total 

.0 

Average 

I  053 

.0 

Entire  after  period: 

Total.     ..     .             

117.372 
1.067 

13.  MM! 

.  119 

11   L6 

79  9j 

91.11 

10  133 

.0 

.  85  :         .  972 

.0 

FAT  BAL 

ANCE 
.     DAI 

! . 

A. 

l\Dl\ 

Vb. 

In  the  case  of  No.  I  there  is  lit 1 1  < »  effed  produced  upon  the  amount 
and  percentage  of  fat  which  is  digested  and  absorbed  in  (lie  lore  and 
preservative  periods.  There  is  an  increase  of  0.41  gram  daily  in  the 
undigested  Pat  in  the  IVrcs  in  the  after  period.  The  decrease  in  the 
balance  corresponds  almost  exactly  to  the  decrease  in  the  amount 
icd,  hut  the  percentage  of  fat  appearing  in  the  feces  indicate  a 
Blight  increased  excretion  in  the  preservative  and  after  periods,  the 
<l.iil\  averages  being  2.21,  ~..*!7,  and  2.78,  respectively.     In  this  case 
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there  seems  to  be  a  very  slight  tendency  on  the  part  of  the  benzoic  acid 
to  increase  the  percentage  excretion  of  the  fat,  notwithstanding  the 
decrease  in  the  amount    ingested. 

No.  t. 

In  the  case  of  No.  2  the  influence  manifested  on  the  part  of  the  pre- 
servative in  inhibiting  the  digestion  and  absorption  of  the  fat  is  much 
more  marked,  the  quantity  in  the  feces  having  increased  1.05  grams 
in  the  preservative  period  despite  a  decrease  in  amount  ingested  of 
3.68  grams,  and  this  increase  does  not  entirely  disappear  in  the  after 
period,  though  the  amount  ingested  again  decrease-  6.81  grams.  Ex- 
pressed as  percentages  of  the  fat  ingested,  the  amounts  found  in  the 
feces  for  the  three  periods  are  4.39,  5.45,  and  5.27,  respectively.  The 
decrease  in  the  balance  in  the  preservative  period  is  about  1  gram 
greater  than  the  decrease  in  amount  ingested. 

The  data  for  No.  •")  show  an  increase  of  fat  in  the  (va>-.  during  the 
preservative  period  and  a  very  great  decrease  in  the  after  period, 
while  the  amount  ingested  again  decreases  greatly  (16.44  gram-)  hut 
increa-e-  in  the  after  period  (7.S!)  grams).  Expressed  in  percentages 
of  the  fat  ingested,  the  quantit ies  in  the  U^-v^  are  3.43,  1. 18,  and  2.41 
pei-  cent,  respectively.  The  variations  in  the  balance  correspond  to 
those  in  ingest  ion.  [n  this  case,  there  seems  to  he  again  a  slight  tend- 
ency on  the  part  of  the  hen/oic  acid  to  inhibit  the  metabolism  of  fat. 

The  data  for  No.  1  show  a  decreased  excretion  of  the  fat  in  the 
preservative  and  after  periods  as  compared  with  the  fore  period. 
The   percentages  of  fat    ingested   appearing  in   the   feces  for  the   three 

periods  are  3.73,  3.36,  and  3.11,  respectively.  In  this  case  the 
amounts  of  fat  ingested  are  much  smaller  than  in  the  preceding  cases; 
the)  decrease  somewhat  throughout,  and  the  absorption  of  the  fat  is 
more  complete. 

In  the  case  «>f  No.  •">  there  i-  an  increase  of  the  fat  in  the  feces  in 
the  preservative  period  of  0.4  gram  and  also  a  -light  increase  in  the 
alter  period  a-  compared  with  the  fore  period.  The  percentages  of 
fat  ingested  appearing  in  the  U^i^  are  3.73,  L53,  and  3.90,  respec- 
tively. There  i-  again  a  -light  increase  in  excretion  though  the 
amounts  ingested  are  \er\  small,  and  remarkably  constant,  decreas- 
ing only  l  gram  in  the  preservative  period  and  being  practicalh  the 
same  in  the  after  period. 
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No.  6. 

In  the  case  of  No.  6  there  is  a  very  marked  decrease  in  the  quantity 
of  fat  appearing  in  the  feces  in  the  preservative  period,  and  this  de- 
crease  becomes  greater  in  the  after  period.  Expressed  in  percentages 
the  amounts  appearing  in  the  feces  are  5.98  per  cent,  4.09  per  cent, 
and  3.25  per  cent,  respectively.  The  decrease  in  the  balance  through- 
out is  less  than  the  decrease  in  ingestion.  Here  there  seems  to  be  a 
strong  tendency  on  the  part  of  the  preservative  to  increase  the  metab- 
olism of  fat. 

No.  7. 

In  the  case  of  No.  7  there  is  a  slight  diminution  in  the  quantity  of 
fat  appearing  in  the  feces  in  the  preservative  period  and  an  increase 
in  the  after  period.  Expressed  in  percentages  of  fat  ingested  there 
occur  in  the  feces  3.32  per  cent,  3.07  per  cent,  and  4.56  per  cent  for 
the  three  periods  respectively.  The  decrease  in  the  balance  through- 
out again  corresponds  to  the  decrease  in  ingestion.  In  this  instance 
there  again  appears  to  be  a  slight  influence  exerted  on  the  part  of  the 
preservative  to  increase  the  metabolism  of  fat. 

No.  8. 

The  data  for  No.  8  show  a  slight  increase  of  fat  in  the  feces  in  the 
preservative  period  and  an  equal  increase  occurs  in  the  after  period. 
Expressed  as  percentages  of  fat  ingested  there  are  found  in  the  feces 
2.87  per  cent,  3.38  per  cent,  and  3.85  per  cent,  respectively,  in  the 
three  periods.  The  amounts  ingested  decrease  very  slightly  in  this 
Case,  and  there  i-  an  apparent  tendency  on  the  part  of  the  preserva- 
tive to  decrease  slightly  the  assimilation  of  fat. 

No.  9. 

In  the  case  of  No.  9  the  quantity  of  fat  in  the  feces  is  notably 
diminished  in  the  preservative  period]  while  in  the  after  period  it  is 
increased  to  i(  larger  quantity  than  in  the  fore  period.     Expressed  as 

percentages  of  fat  ingested  there  occur  in  the  (vevs  L>.7,_)  per  cent, 
2.12  per  cent,  and  3.58  per  cent  for  the  three  periods  respectively. 

The  balance-  and  the  amounts  ingested  decrease  throughout.  The 
effect  in  this  case  is  not  marked,  hut  a  slightly  greater  assimilation 
of  the  lat  under  the  influence  of  the  preservative  is  indicated. 

Vb.  to. 

No.  11)  -hows  .i  -light  increase  in  the  quantity  of  fat  in  the  l*ec(>s  in 
the   preservative   period,   and    this   increase   is  continued    in   the   after 

period.     Expressed  as  percentages  of  fat  ingested  there  occur  in  the 

'.".    per   cent,    3.84    per   cent,    and     1.15    per  cent    in    the    three 
period-    respectively.       In    this    case    a    slight     inhibition    of    the    fat 

metabolism  is  indicated. 
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No.  11. 

The  data  for  No.  11  show  a  notable  increase  in  the  quantity  of  fat 
found  in  the  feces  in  the  preservative  period,  while  in  the  after  period 
the  amount  is  not  so  great.  Expressed  as  percentages  of  fat  ingested 
there  occur  in  the  feces  2.04  per  cent,  2.94  per  cent,  and  2.54  per  cent 
for  the  three  periods  respectively.  These  data  show  a  slight  tendency 
on  the  part  of  the  preservative  to  inhibit  the  digestion  and  absorption 
of  the  fat.  The  balance  decreases  in  the  preservative  period  and 
remains  unchanged  in  the  after  period,  which  is  also  true  of  the 
amounts  ingested. 

No.   IS. 

In  the  case  of  No.  12  less  fat  is  found  in  the  feces  in  the  preservative 
period  than  in  the  fore  period,  while  in  the  after  period  there  is  an 
increased  quantity,  hut  it  is  not  so  great  as  in  the  fore  period.  Ex- 
pressed in  percentages  of  fat  ingested  there  occur  in  the4  feces 
per  cent.  3.09  per  cent,  and  3.68  per  cent  in  the  three  periods  respec- 
tively. These  data  show  a  tendency  on  the  part  of  the  benzoate  of 
soda  to  increase  the  absorption  of  the  fat  during  the  preservative 
period.  The  balances  and  amounts  ingested  show  the  usual  relative 
decrease  throughout. 

81    MM  ARIES. 

The  average  action  of  the  benzoic  acid  and  the  henzoate  of  soda 
are  shown  in  the  summary  for  Nos.  1,  2,  4,  5,  and  6,  and  Nos.  7  to  12, 
inclusive,  including  all  the  observations  except  those  for  the  fourth 
preservative  period,  for  which  the  data  are  irregular  owing  to  the 
illness  of  the  subjects.  The  data  for  Nos.  1,  2,  4,  5,  and  6  .-how  B 
diminution  of  the  actual  quantity  of  fat  in  the  feces  during  the  pre- 
servative period  and  a  still  further  decrease  in  the  after  period.  The 
decrease  in  the  balance  is  in  almost  exact  proportion  to  the  decrease 
in  amounts  ingested  as  is  shown  also  by  the  percentage  data,  which 
show  t  hat  3.99  per  cent .  3.90  per  cent ,  and  3.68  per  cent  of  t  he  ingested 
fat  occur  in  the  three  periods  respectively.  These  data  indicate  that 
the  benzoic  acid  tends  to  increase  \<t\  slightly  the  absorption  of  fat, 

hut    the  variation   is  SO  -mall  and   the  \ariatioii   in  the  individual  data 
BO  wide  that   no  positive  Conclusion  can  he  drawn. 

The  summary  for  Nos.  7  to  12,  inclusive,  -how-  a  alight  diminution 
of  the  quantity  of  fat  in  the  \vw^  during  the  preservative  period  and 
a  notable  increase  in  the  after  period,  while  the  amount-  ingested 
decrease  throughout,  the  decrease  being  greater  in  the  after  period. 
Expressed  as  percentages  of  fat  ingested,  it  is  -ecu  that  there  occur 
in  the  feces  2.96  per  cent,  2.83  per  cent,  and  •*!.(>(;  per  cent  in  the  three 
periods  respectively.     These  data  again  -how   a  -light   tendency   on 
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the  part  of  the  preservative  to  increase  the  digestibility  and  absorp- 

tion  of  fat  during  the  preservative  period,  while  in  the  after  period  a 
marked  effect  is  produced  of  the  opposite  character,  despite  the 
decrease  in  ingested  fat. 

Regarding  the  data  as  a  whole,  including  the  eleven  men,  it  is 
noticed  that  the  quantity  of  fat  in  the  feces  falls  from  3.48  grams 
daily  in  the  fore  period  to  3.26  grams  daily  in  the  preservative  period, 
and  rises  again  to  3.46  grams  daily  in  the  after  period.  The  amount 
of  fat  ingested  decreases  approximately  3  and  5  grams  in  the  pre- 
servative and  after  periods,  respectively.  Expressed  as  percentages 
of  fat  ingested  it  is  seen  that  3.39  per  cent  is  found  in  the  feces  in  the 
fore  period,  3.28  per  cent  in  the  preservative  period,  and  3.67  per  cent 
in  the  after  period. 

These  data  show  a  very  slight  effect  on  the  part  of  the  benzoic  acid 
and  benzoates  to  increase  the  digestibility  and  absorption  of  the  fat 
but  that  this  effect  is  followed  in  the  after  period  by  an  increase  in  the 
hit  excreted,  the  percentage  amount  being  slightly  greater  than  in  the 
fore  period.  The  data,  therefore,  are  not  conclusive,  and  it  appears 
that  no  notable  effect  is  produced  by  benzoic  acid  and  benzoate  of  soda 
upon  the  metabolism  of  fat. 

Xos.  1  and  4,  who  completed  the  entire  observation  covering  four 
subperiods,  show  a  slight  decrease  in  both  quantity  and  percentage 
of  fat  excreted  in  the  preservative  period,  with  an  increase  in  the  after 
period,  and  the  amounts  ingested  decreasing  throughout.  It  will  be 
-ecu  that  practically  the  same  effect  is  shown  in  this  case  as  in  tin1 
larger  summaries,  strengthening  the  conclusion  that  the  preservative 
producer  no  demonstrable  effect  upon  the  metabolism  of  fat. 
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Table  XV. — Fat  balances  for  Series  VIII. 


[Averages  are  per  day.] 
No.  1. 

Period. 

i 

In  food. 

a 

In  feces. 

3 

In  feces 
(2-1). 

4 

Balance 
(1-2;. 

5 
Benzoic 

acid 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
587.39 
117.48 

592.25 
118.45 

Grams. 
9.85 
1.97 

16.25 
3.25 

Per  cent. 
1.68 

Grams. 
577.54 
115.51 

576.00 

115.20 

Grams. 
0.0 

.0 

Second  subperiod: 

Total 

2.74 

.0 

.0 

Entire  fore  period: 

Total 

1,179.64 
117.96 

26.10 
2.61 

2.21 

1,153.54 
115.35 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

542.86 
108.57 

540.64 
108.13 

525.06 
105.01 

523.48 
104.70 

15.20 
3.04 

10.08 
2.02 

16.06 
3.21 

9.28 
1.86 

2.80 

105.53 

530.56 
106.11 

509.00 
101.80 

514.20 
102.84 

5.00 

1.00 

Second  subperiod: 

Total 

1.86 

7.50 

Average 

1.50 

Third  subperiod: 

Total 

3.06 

10.00 

2.00 

Fourth  nibperiod: 

Total 

1.77 

12.50 

Average 

Entire  preservative  period: 

Total 

2.132.04 
100.60 

50.62 
2.53 

2.37 

2,081.42 

104.07 

:r>  <x> 

After  period. 

First  subperiod: 

Total 

104.32 
107.39 

14.85 
.'.  97 

14.57 
2.91 

2.85 

101.35 
104.48 

o 

II 

Second  Mibjx'riod: 

Total 

2.71 

II 

Avenge 

.11 

Kntirv  after  period: 

Total 

Average 

1,088.58 
L0&  86 

2.94 

102.92 

.0 

.11 

_•:;:;<;<>     Bull.  84,  pi    \    08  — 13 
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Table  XV. — Fat  balances  for  Series  VIII—  Continued. 

[Averages  arc  per  day.] 
ZN"o.  ^. 


Period. 

l 
In  food. 

2 

In  fires.. 

3 

In  feces 
(2-1). 

4 

Balance 
(1-2 

5 

Benzoic 

acid 
admin- 
istered. 

Fore  period. 
First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Grams. 
592.34 
118.47 

579.69 
115.94 

Grams. 
23.  52 

l.7d 

27.89 

5.58 

Per  cent. 
3.97 

Grams. 
568.  82 

113.77 

551.80 
110.36 

Grams. 

0.0 

.0 

4.81 

.0 
.0 

Entire  fore  period: 

Total 

1,172.03 
117.20 

51.41 

5. 14 

4.39 

1,120.62 

112.06 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

602.96 
120.59 

563.90 

112.78 

571.59 
114.32 

531.89 
106.38 

31.97 
6.39 

27.86 
5.57 

30.66 
6.13 

33.  27 
6.65 

5.30 

570. 99 
114.20 

536.04 
107. 21 

540. 93 
10S.  19 

198.62 

.-..(XI 

l.(HJ 

Second  subperiod: 

Total 

1.94 

7.  SO 

1.50 

Third  subperiod: 

Total 

5.30 

10.00 

2.00 

Fourth  subperiod: 

Total 

6.26 

2.  50 

.50 

Entire  preservative  period: 

Total 

2,270.31 
113.52 

123.76 

6.19 

5.  15 

2,146.58 
L07.33 

25.60 

1 .  25 

After  ^period. 
First  subperiod: 

Total 

533.  84 
106.  77 

533.  22 
106.64 

30.14 

6.03 

26.07 
5.21 

5.65 

503.70 

1(H). 71 

507. 15 
101.43 

.0 

.0 

Second  BuBperiod: 

Total 

4.89 

.0 

.0 

Entire  after  period: 

Total 

Average 

1,067.06 
106.71 

56. 21 
5. 62 

5.  27 

1,010.85 
101.09 

.0 
.0 

BENZOIC    ACID    AND    BEXZOATES. 


1231 


Table  XV. — Fat  balances  for  Series  VUI— Continued. 

[Averages  are  per  day.] 

:n"o.  3. 


Period. 

1 
In  food. 

2 
In  feces. 

3 

In  feces 
(2*1). 

4 

Balance 
(1.-2 

~> 

Benzoic 
acid 

adniin- 

Fori  •period. 

First  subperiod: 

Total 

Average 

Grams. 

628.48 
125.70 

118.  72 

Grams. 
20.90 

4. is 

20.96 
4.19 

Per  i<  nt. 

3. 33 

Grams. 
121.52 

114.53 

Second  subperiod: 

Total 

Average 

3.  o3 

.0 

.0 

Entire  fore  period: 

Total 

1,222.06 
122.21 

41.86 

4.19 

3.43 

1,180.20 
118.02 

. 

Average 

Preserratire  period. 

Flrri  subperiod: 

Total 

123.71 

564.00 
116.80 

371.83 

74.37 

541.02 
108.20 

23.39 
4.68 

5.19 

10.06 
2.01 

5.80 

3.78 

119.03 

111.61 

361.77 
72.36 

512.02 
102.40 

5.00 

Average. 

1.00 

Second  subperiod: 

Total 

Average 

4.44 

1.50 

Third  subperiod: 

Total 

Average 

2.71 

1.00 

.20 

Fourth  subperiod: 

Total 

Average 

.11 
.0 

Entire  preservative  period: 

Total 

2.115.41 

in.').  77 

88.40 
4.42 

4.18 

27.01 
101.35 

13.  .VI 

average 

After  j»rio(l. 
Flrsl  subperiod: 

Total 

673.85 

IN. 77 
112.54 

16.55 
3.31 

IDS) 

2.17 

111.46 

551.86 

ll(t.  37 

.1) 

Average 

.0 

Beoond  Bubperiod: 

i  otal 

1.93 

.(I 

Average 

.0 

Entire  after  period: 

Total 

1,136.55 
113.66 

.'  7  1 

2.41 

1,109.16 
110.92 

.0 

rage 

.0 
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Table  XV. — Fat  balances  for  Series  VIII—  Continued. 

[Averages  are  per  day.] 

:n"o.  4. 


Period. 

1 
In  food. 

a 

In  feces. 

3 

In  feces 
(2+1). 

4 

Balance 
(1-2). 

5 

Benzoic 

acid 
admin- 
istered. 

Fore  period. 
First  subperiod: 

Total 

Grams. 
462. 56 

92.51 

416.08 
83.22 

Grams. 
18.07 
3.61 

14.72 
2.94 

Per  cent. 
3.91 

Grams. 
444. 49 
88.90 

401.36 
80.28 

Cm  >ns. 
0.0 

Average 

.0 

Second  subperiod: 

Total 

3.54 

.0 

A  verage 

.0 

Entire  fore  period: 

Total 

878.64 
87.86 

32.79 
3.28 

3.73 

845.85 
84.58 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

425. 21 
85.04 

411.92 
82.38 

404.86 
80.97 

408.35 
81.67 

16.67 
3.33 

12.75 
2.55 

12.46 
2.49 

13.54 
2.71 

3.92 

408.54 
81.71 

399.17 
79.83 

392. 40 
78.48 

394.81 
78.96 

5.00 

1.00 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

3.10 

7.50 
1.50 

3.08 

10.00 

2.00 

Fourth  subperiod: 

Total 

3.32 

12.50 

A  verage 

2.50 

Entire  preservative  period: 
Total 

1,060.34 

82. 52 

55. 42 

2.77 

3.36 

1,594.92 
79.75 

35.00 

1 .  7.") 

After  "period. 
First  subperiod: 

Total 

401.51 
80.30 

409.  73 
81.05 

13.96 
2.79 

11.27 
2.25 

3.48 

887. 55 

77.  51 

398.46 

7!».7() 

.0 

.0 

Second  subperiod: 

Total 

2.75 

.0 

.0 

Entire  after  period: 

Total 

811.24 

SI.  12 

25.23 
2. 52 

3.11 

786.01 
78.60 

.0 

Average 

.0 
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Table  XV. — Fat  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

No.  5. 


Period. 

l 
In  food. 

2 

In  feces. 

3 

In  feces 

(2-1). 

4 

Balance 

(1-2). 

5 

Benzoic 

acid 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

273.88 
54  78 

280.51 
56.10 

Grams. 
8.33 
1.67 

12.34 

2.  47 

Per  cent. 
3.04 

Grams. 
265.55 
53.11 

268.17 
53.63 

Grams. 
0.0 

Average 

.0 

Second  subperiod: 

Total 

4  40 

.0 

Average 

.0 

Entire  fore  period: 

Total 

554  39 
55.44 

20  67 
2.07 

3.  73 

533.  72 
53.37 

.0 

.0 

Preservative  period. 

First  subperiod: 

Total 

296.92 
59.38 

267.  21 
53.44 

27:..  24 
55.05 

240.  29 

4ft  86 

12.14 

2.43 

10.73 
2.  15 

11.70 
2.  34 

1476 

2.  05 

409 

284  78 

56.  95 

256.  4s 
51  29 

263.  54 
52.71 

46.  yi 

5.00 

Average 

1.00 

Second  subperiod: 

Total 

4.  02 

7  SO 

A  verage 

1.  59 

Third  subperiod: 

Total 

1  25 

,N.  (K) 

A  verage 

1     Ml 

Fourth  subperiod: 

Total 

.1  (X) 

Average 

Entire  preservative  period: 

Total 

1,088.66 

54  43 

4a  33 
2.47 

4.  53 

5L96 

23.  50 

1    Is 

First  subperiod: 
Total 

282.41 

56.48 

280.  14 
52  03 

12.  15 
2.  43 

&  99 

1.80 

4.  30 

270.  26 
54  05 

251.  15 
50  23 

o 

Average 

0 

Second  suDperiod: 

Total 

3.  46 

o 

Average 

o 

Entire  after  period: 

Total 

542.  55 
54  28 

21.  14 
•'   11 

3.  '.Ml 

521  41 

0 

Average 

o 



1234 


NFLUEXCE   OF   FOOD   PRESERVATIVES    ON    HEALTH. 


Table  XV. — Fat  balances  for  Series  VIII — Continued. 


[Averages  are  per  day.] 
USTo.  <>. 


Period. 

1 
In  food. 

In  feces. 

3 

In  feces 
(2+1). 

4 

Balance 
(1-2). 

5 

Benzoic 
acid 

admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
515.fi 

103.  08 

490.18 
08.04 

Grams. 

33.49 

6.70 

26.64 

5.33 

Per  cent. 
6. 50 

Grams. 
481.93 

96.38 

4ti3.  54 
92.71 

Grams. 
0  0 

Average 

.0 

Second  subperiod: 

Total 

5.43 

.0 

Average 

.0 

Entire  fore  period: 

Total 

1,005.60 

100. 56 

6a  13 

6.01 

5.98 

94.55 

.0 

.0 



Prt  servativt  period. 

First  subperiod: 

Total 

508.54 

101.71 

473.  69 
94.74 

454.  57 

90.91 

443.  57 
88.  7 1 

21.43 
4.29 

15.49 
3.10 

22.  69 

4.54 

17.31 
3.  46 

4.  21 

487.  11 
97.  42 

458.  20 
91.64 

431.88 
86.37 

426.26 

5.00 

Average 

1.00 

Second  subperiod: 

Total 

3.  27 

7.  .">0 

1.50 

Third  subperiod: 

Total 

4.99 

10.  00 

Average 

2.00 

Fourth  suliperiod: 

Total 

3.90 

.0 

.0 

Entire  preservative  period: 

Total 

1,880.37 
94.  02 

76. 92 

3.85 

4.09 

1,803.45 
90.17 

22.50 

Average 

1.  13 

After  period. 
Firal  Bubperiod: 

Total 

452.  75 
90. 55 

"11.7.  16 
93.  43 

19.97 
3. 99 

a  9. 96 

1.99 

4.41 

432.  78 
86.56 

457.20 
91.44 

.0 

.0 

Second  subperiod: 

Total 

2.  13 

.0 

.(I 

Entire  after  period: 

Total 

919.91 
91.99 

29.  93 

3,  25 

89.  oo 

.0 

.0 

"  Daily  average  added  to  complete  record. 
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Table  XV. — Fat  balances  for  Series  VIII—  Continued. 
[Averages  are  per  day.] 

No.  7. 


Period. 


Fore  period. 


First  subperiod: 

Total 

Average 

d  sut, period: 
Total 

Average 


Entire  fore  period: 

Total 

Average 


Prt  '  mitii  i  period. 


First  subperiod: 

Total 

A  vera  ire 

Second  subperiod: 

Total 

A  verage 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total 

Average 


Entire  preservative  period: 

Total  

Average 


In  feces. 


Grams.       Grams. 
553.  03  18.  57 

110.01  3.71 


17.09 
3.42 


In  feces 

(2-1). 


Balance 

(1-2). 


5 
Sodium 
benzoute 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid). 


533.77 
106.75 

454.  04 
90.99 


2,041.80 
L02.09 


After  period. 


First  subperiod: 

Total 

Average 

I  subperiod: 

Total  

Average 


83.64 


Entire  after  period: 

Total 

Average 


913.73 
91.37 


Per  cent. 
3.30 


3.28 


Grains. 
534.  40 
100.  90 

.503.  37 
100.  67 


Grams. 

0.0 

.0 

.0 
.0 


1,073.49 

107.35  3.57 


3.  32 


536.21  14.10 

107.24  2.82 


21.93 
103.  38  4.  39 


2.  (13 
4.24 


103.  78 


14.34 
-'  87 


12.30 
2.46 


2.  69 


2.70 


3.14 


3.  07 


495.51  22.05 

99.10  4.41 


19.59 
3.  92 


41.04 
•1.  16 


522.  1 1 
1(14.  42 


494.95 


519.  43 
103.88 


442.  04 
88.53 


,979.13 


473.  46 


87.21 


4.90 


7.50 
1.50 


10.00 
2.00 


1.45 
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Table  XV. — Fat  balances  for  Series  VIII—- Continued. 


[Averages  are  per  day.] 
No.  8. 


Period. 

1 
In  food. 

2 
In  feces. 

3 
In  ftunnn 

(2-5-1). 

4 

Balance 
(1-2). 

5 

Sodium 
benzoate 

admin- 
istered 
(calcu- 
lated as 
benzoic 
acid). 

fore  period. 

First  subperiod: 

Total 

Grams. 

365.  95 

73.19 

344.  16 
68.83 

Grams. 
15.51 
3.10 

4.88 
.98 

Per  cent. 
4.24 

Grams. 
350.44 
70.09 

339.28 
67.  B5 

Grams. 
0.0 

.0 

Second  subperiod: 

Total 

1.42 

.0 

Average 

.0 

Entire  fore  period: 

Total 

710.11 
71.01 

20.39 
2.04 

2.87 

689.72 
68.97 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

364.  21 
72.84 

344.  18 
68.84 

352.  05 
70.41 

321.03 

64.  21 

12.57 
2.51 

10.10 
2.02 

10.09 
2.02 

13.95 
2.79 

3.45 

551.64 

70.  33 

334. 08 
66.82 

341.96 
68.39 

307.08 
61.42 

4.90 

.98 

Second  subperiod: 

Total 

2.93 

7.50 

1.50 

Third  subperiod: 

Total 

2.87 

10.00 

2.00 

Fourth  subperiod: 

Total 

4.35 

12.50 

2.50 

Entire  preservative  period: 
Total 

1,381.47 
69.07 

46.  71 
2.34 

3.38 

1,334.76 
6ft  73 

34  96 

1.75 

After  period. 

E  irM  subperiod: 

Total 

346.  64 
69.33 

340.21 
68  04 

13.21 
2.64 

13.22 
2.64 

3.81 

333.  43 

6ft  69 

32ft  M 

55.  40 

.0 

.0 

Second  mbperiod: 

Total 

3.89 

.0 

.0 

Entire  after  period: 

Total 

686.85 
68.  68 

26.  43 
•J.  64 

3.85 

660.42 

.0 

.0 
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Table  XV. — Fat  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 
No.  9. 


Period. 

1 
In  food. 

2 
In  feces. 

3 

In  feces 
(2+1). 

4 

Balance 
(1-2). 

5 

Sodium 
benzoate 
admin- 
istered 

(calcu- 
lated as 
benzoic 
acid). 

Fore  period. 
First  subperiod: 

Total 

Grams. 
653.67 
1M.73 

627.40 
125.48 

Grams. 
19.38 
3.88 

15.51 
3.10 

Per  cent. 
2.96 

Grams. 
634.29 
126.85 

611.89 
122.38 

Grdins. 
0.0 

.0 

Second  subperiod: 

Total 

2.47 

.0 

Average 

.0 

Entire  fore  period: 

Total 

1,281.07 
128.11 

34.89 
3.49 

2.72 

1,246.18 
124.02 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

638.87 
127.77 

614.49 
122.90 

595.61 
119.12 

8.22 
1.64 

22.25 
4.45 

8.76 
1.75 

1.29 

630.65 
120.13 

592.24 

118.45 

117.37 

4.90 

A  verage 

.98 

Second  subperiod: 

Total 

3.02 

7.50 

1.50 

Third  subperiod: 

Total 

1.47 

10.00 

Average 

•>  OQ 

First,  second,  and  third  Bubperiods: 
Total 

1,848.97 
123.26 

39.23 
2.62 

2.12 

1,809.74 
120.64 

•>•)  4() 

Average 

"  1  12 

After  period. 
First  subperiod: 

Total 

586.66 
117.33 

601.55 
120.31 

17.62 
3.52 

24.87 

4.97 

3.00 

569.04 
113.81 

115.34 

o 

Average 

(i 

Second  raBperiod: 

Total 

4.13 

(i 

Average 

ii 

Entire  after  period: 

Total 

1,188.21 

lis.  V.' 

42.49 
4.25 

1,146.72 

m.:.7 

o 

Average 

.0 

a  Average  for  2U  days. 
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Table  XV. — Fat  balances  for  Series  VIII — Continued, 

[Averages  are  per  day.] 
No.  lO. 


Period. 

1 
In  food. 

2 

In  feces. 

S 

In  feces 
(2-s-l). 

4 

Balance 
(1-2). 

Sodium 
bensoate 
admin- 
ister* d 
(calcu- 
lated MS 
benzoic 
acid). 

Fore  period. 

ubperiod: 
Total 

Grams. 
AM.  52 
92.90 

455.21 

91.04 

Grams. 
19.  BO 

J'tr  ct  til. 
•1  28 

Crams. 
44472 
88.  94 

445.  33 

0.0 

.0 

Second  BuSperiod: 

Total 

2.17 

.0 

Average 

L.98    

.0 

Entire  fore  period: 

o_. 

Total. 
Average 


2.91 


3. 23 


8  0.05 
89.00 


Preservative  period. 

First  subperiod: 

Total 

A  verage 

Second  subperiod: 

Total 

A  verage 

Third  subperiod: 

Total 

474.  47 
94.89 

447.  52 

428.  41 
K  1  3 

357.  12 

71.42 

0.06 
1.81 

23.71 
4.74 

16.52 

3.30 

16.38 

1.91 

465.  41 
93.08 

84  76 

411.89 
82.39 

340.74 
68.  1  l 

4.  98 

.98 

5.30 

7.50 
1.50 

8.00 
1.60 

Fourth  subperiod : 

Total 

.0 

.1) 

Entire  preserval  Ive  period: 

Total 

1,707.52 
85.38 

3.28 

3  B4 

1,641.85 

82.10 

I'd.  40 

1.02 

After  period. 
First  subperiod: 

Total 

450.41 
90.08 

409.  46 

si     V. 

18.93 

16.  77 

4.  20 
4.10 

431.48 

.0 

Average 

.0 

Second  subperiod . 

Total 

.0 

Average 

o 

Entire  after  period: 

Total 

Average. 

B59.87 
86.99 

I.  15 

B24  i: 

v    12 

.0 
.0 
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Table  XV. — Fat  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

INTo.  11. 


Period. 

1 
In  food. 

In  feces. 

3 

In  feces 
(2+1). 

4 

Balance 
(1-2. 

Sodium 
benzoate 
admin- 

(ealeu- 
latedas 

benzoic 

acid). 

Fore  period. 

First  subperiod: 

Total 

Grams. 
588.00 
117.60 

593.  49 
118.  70 

Grams. 
11.52 

2.30 

12.55 

2.51 

Per  cent. 
1.90 

Grams. 
576.  4s 

115.30 

no.  19 

Gram*. 

0.0 

.0 

Second  subperiod: 

Total 

2.11 

.0 

.0 

Entire  fore  period: 

Total 

1,181.49 
118.15 

24.07 
2.41 

2.04 

1,157.42 
115.74 

.0 

.0 

Preservative  period. 

First  subperiod: 

Total 

025. 32 
125.06 

503.09 
112.62 

589.32 
117.80 

518.88 
103.78 

19.20 
3.84 

17.78 

12.85 

17.72 
3.  54 

3.07 
3.10 

606.  12 
121.22 

545.31 
LOO.  06 

576  i: 

115.29 

501.  10 
LOO.  23 

A verage 

- 

Second  subperiod: 

Total 

L.50 

Third  mbperiod: 

Total 

2.18 

10.  (Ml 

2.00 

Fourth  subperiod: 

Total    

3.42 

.50 

Entire  preservative  period: 

Total 

114.83 

3.38 

111.  45 

24.90 

After  period. 

First  subperiod: 

Total      

BBL53 
116.31 

561.61 
112.82 

14.55 
2.91 

11  45 

2.50 

LIS.  40 

547.  1" 
100.43 

.0 

.0 

Second  ■ubperiod" 

Total    

2.  57 

.0 

.0 

Entire  after  period: 

Total 

1,143.  11 

114.  31 

1,114.14 
111.41 

.0 

.0 
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Table  XV. — Fat  balances  for  Series  VIII—  Continued. 

[Averages  are  per  day.] 

No.  IS. 


Period. 

1 
In  food. 

3 
In  feces. 

3 

In  feces 
(2+1). 

4 

Balance 

(1-2). 

5 

Sodium 
benzoate 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Grams. 
663.70 
132.  74 

660.01 
132.  00 

Grams. 

25.38 

5.08 

21.86 
4.37 

Per  cent. 
3.82 

Grams. 
638.32 
127.  66 

638.15 
127.63 

Grams. 
0.0 

.0 

Second  subperiod: 

Total 

3.31 

.0 

Average 

.0 

Entire  fore  period: 

Total 

1,323.71 
132. 37 

47.24 
4.72 

3.57 

1,276.47 
127.65 

.0 

Average 

.0 

Preservative  -period. 

First  subperiod: 

Total 

681.87 
136.37 

645.99 
129.20 

611.74 
122.35 

557.39 
111.48 

19.06 
3.81 

16.25 
3.25 

13.  67 
2.73 

28.20 
5.64 

2.80 

682.81 

132.56 

629.74 
125.  95 

598.07 
lift.  67 

529.19 
105.  84 

4.90 

Average 

.98 

Second  subperiod: 

Total 

2.52 

7.50 

1.50 

Third  subperiod: 

Total 

2.23 

10.00 

2.00 

Fourth  subpertod: 

Total 

5.  (Hi 

.0 

.0 

Entire  preservative  period: 

Total 

2, 496.  99 
124.85 

77.18 
3.86 

3.09 

2,419.81 
120.99 

•2-2.  40 

1.12 

After  period. 

First  subperiod: 

Total 

594.  95 
118.99 

570.  93 
114.19 

21.99 

4.40 

20.98 
4.  20 

3.70 

572.  96 
114.59 

549.95 
109  99 

.0 

.0 

Beoond  rafipertod: 

Total                                         

3.67 

.0 

0 

Entire  after  period: 

Total                

1 ,  165.  88 
116.59 

42.  97 
4.  30 

1.122  91 
112.21 

.0 

.0 
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Table  XV. — Fat  balances  for  Series  VIII — Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

Nos.  1  to  G,  inclusive,  oinittiiij^  No.  3. 


Period. 

1 
In  food. 

t 
In  feces. 

In  feces 

4 

Balance 
(1-2 

5 

Benzoic 

acid 
admin- 
1st  red. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

2,431.99 

97.26 

2,  358.  71 
94.  35 

Grams. 
93.26 

3.73 

97.84 
3.91 

PCT  Ct  lit. 

3.83 

Grams. 
2, 338.  33 
93.  53 

2,260.87 

9a  43 

Grams. 
0.0 

ii 

Second  subperiod: 

Total 

4.15 

.0 

.0 

Entire  fore  period: 

Total . .'.              

4. 790.  30 
95.80 

191.10 

3.99 

4.  599.  20 
91.98 

.0 

.  1) 

Preservative  period. 

First  subperiod: 

Total 

2,376.49 

95.06 

2,257.36 
90.29 

2,231.32 

97.  41 
3.90 

76.91 
3.  OS 

93.  57 

3.  74 

4.10 

2, 279. 08 
91.16 

2, 180.  45 
87.21 

2,137.75 
85.  51 

25.  (>0 

1.00 

Second  subperiod: 

Total 

3.41 

37.50 

1.50 

Third  Mbperiod: 

Total 

4.20 

4s.  IK) 
1.92 

First,  second,  and  third  BUbperiods: 

Total 

91.54 

267  99 

3.  57 

3.90 

- 

110.50 

1    47 

^4/^r  period. 
Kir^t  Babperiod: 

Total 

2,192.  1-' 
2,207.22 

91.07 
3.  64 

70  st, 

4.15 

J.  10L0S 
84.04 

2.  i 

.0 

.0 

Second  suDperiod: 

Total 

3. 21 

.(1 

.0 

Entire  after  period: 

Total 

L61  93 
3.  24 

- 

4,237.41 
8475 

.0 

.11 
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Table  XV. — Fat  balances  for  Series  VIII. 
SUMMARIES— Continued. 
[Averages  are  per  man  per  day.] 
3S"os.  7  to  1^,  inclusive. 


Period. 

1 
In  food. 

•i 
In  feces. 

3 

In  feces 

(2-1). 

4 

Balance 

(1-2). 

5 

Sodium 

benzoate 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid. 

Fore  period. 
First  sul. period: 

Total 

drams. 

3,288  ^7 

109.62 

3,200.73 
1(H).  69 

Grams. 

111).  16 
3.  67 

81.77 
2.73 

Per  cent. 
3.35 

Grams. 
3.178.71 

105.  95 

3,118.96 
103. 96 

drams. 
0.0 

A verage 

.0 

Second  subperiod: 

Total 

2.55 

.0 

Average 

.0 

Entire  fore  period: 

Total 

6, 489.  60 
108. 16 

191.93 
3.20 

2.96 

6,297.67 
104  96 

.0 

0 

Preservative  period. 

First  subperiod: 

Total 

3,320.95 

11070 

3, 132. 15 
104.  41 

3,110.90 
103.  70 

82.21 
2.74 

112.02 
3.73 

7.,  23 
2.54 

2.48 

3,238.74 
107.96 

3,020.13 
100.  68 

3,034  »,7 

101  16 

29.  40 

.98 

Second  BtiBperiod: 

Total 

3.58 

45.00 

1.50 

Third  Bubperiod: 

Total 

2.45 

58.00 

a  verage 

1.93 

First,  Becond,  and  third  subperiods: 

Total 

9,564  00 
106.27 

270.  46 

3.01 

2.83 

9,293  54 
103  26 

132.  40 

A  verage 

1    17 

After  period. 

First  subperiod: 

Total 

3,065  7ii 
101.  86 

2,901.98 

'.in  73 

ins  35 
3.61 

Hi',  ss 

3.  66 

3.55 

2,947.35 
98  25 

2,782  10 

93  <i7 

.0 

A  verage 

.0 

Becond  subperiod: 

Total 

3.79 

.0 

average 

.0 

Entire  after  period: 

Total 

6,967.68 
99  29 

218  23 

3. 64 

3.  66 

6,730  15 
96.65 

.0 

.0 
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Table  XV. — Fat  balances  for  Series  VIII — Continued. 

SUMMARIES     Continued. 

[Averages  are  per  man  per  day.] 

NTos.    1    to    1~,    inclusive,    omitting    >*"<>.    3. 


Period. 


In  food. 


In  feces. 


Fort  period. 


First  Bubperiod: 

Total 

Average 

Second  Bubperiod: 

Total 

Average 


Entire  fore  period: 

Total 

Average 


Preti  native  ]>eriod. 


Grams. 

5,720.4(1 
104.01 

5,559.44 
101.08 


11,279.90 
102.64 


Grams. 

203.42 

3.70 

179.61 
3.27 


383.03 
3.48 


First  Bubperiod: 

Total - 

a  verage 103.69 

Second  Bubperiod: 

Total 

Average 97.99 

Third  subperiod: 

Total 5,342.22 

Average 97. 13 


First .  second,  and  third  Bubperiods: 

rota! 

Average 


179.62 
3.27 


l.ss.M 
3.44 


169.80 

3.07 


16,429.17 


538.35 
3.26 


r  i"  riod. 
Firsl  subperiod: 

rotal :».247.s2        199.42 


Average 
I  subperiod: 

Total 

Average 


In  feces 

(2-1  i. 


Per  cent. 
3.58 


Balance 
(1-2). 


- 
ative 
calcu- 
lated as 
benzoic 
acid. 


95.41 


5,109.20 


180  74 


Entire  after  period: 

Total 10,357.02        380.16 

Average 94. 16 


3.23 


3.39 


3.51 


3.18 


3.28 


3., SO 
3.54 


3.67 


Grams.       Grains. 
5,517.04  0.0 

100.31       .1) 


5,379.83 


10,896.87 
99.06 


5,517.82 
100.32 


5,200.58 


5,172.42 


99.57 


5,048.40 
91.78 


4,928.46 


90.70 


.-,4.40 
.99 


82.50 
1.50 


inc. 00 
1.93 


242.90 

1.47 
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Table  XV. — Fat  balances  for  Series  T7/J— Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

>J"o.s.  1  and  4. 


Period. 

l 

In  food. 

9 

In  feces. 

3 

In  feces 

(2-hI). 

4 

Balance 

(1-2). 

5 

Benzoic 

acid 
adminis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

1,049.95 

104.99 

1,008.33 
100.83 

Grams. 

27.92 

2.  7'.» 

30.97 
3.10 

Per  cent. 
2.66 

Grams. 
1,022.03 
102.20 

977.36 
97.73 

Grams. 
0.0 

A  verage 

.0 

Second  subperiod: 

Total 

3.07 

.0 

.0 

Entire  fore  period: 

Total 

2, 058.  28 
102.91 

58.89 
2.94 

2.86 

1,999.39 
99.97 

.0 

A  verage 

.0 

Preservative  period. 

First  subperiod: 

Total 

968.07 
96.81 

952.56 
95.26 

929.92 
92.99 

931.83 
93.18 

31.87 
3.19 

22.83 
2.28 

28.52 
2.85 

22.82 
2.28 

3.29 

936.  20 

93.62 

929.73 
92.98 

901.40 
90.14 

909.01 
90.90 

10.00 

A  verage 

Second  subperiod: 

Total 

1.00 

2.40 

15.00 

1.50 

Third  subperiod: 

Total 

3.07 

20.00 

2.00 

Fourth  subperiod: 

Total 

2.45 

25.00 

A  verage 

2.50 

Entire  preservative  period: 

Total 

3,  782. 38 
94.56 

106.  04 
2.65 

2.80 

3,676.34 

91.91 

70.00 

Average 

1.75 

After  period. 

First  subperiod: 

Total 

923.  12 

92.31 

946  70 

94.  67 

28.81 
2.88 

25.84 
2.58 

3.12 

894.31 
89.43 

920.86 
92.  00 

.0 

A  verage 

.0 

Second  Bubperiod: 

2.73 

.0 

A  verage 

.0 

Entire  after  period: 

Total 

1,809  82 
03.  48 

2.  ::< 

2.  9Q 

l.MY  17 
90.76 

.0 

.0 

CALORIES  BALANCE. 

'Phis  study  is  of  interest ,  as  an  increase  of  calorics  in  the  feces  would 

show  a  disposition  on  the  pari  of  the  preservative  to  retard  the  diges- 
tive processes,  whereas  an  increase  of  calories  in  the  urine  would 
indicate  a  tendency  to  increase  the  kataholic  activities. 

INDIVIDUAL    DATA. 

No.  i. 

In  the  case  of  \'o.  1  it  is  noticed  that  there  is  no  change  in  the 
calories  iu  the  feces  in  the  fore  and  preservative  periods,  hut  they 
arc  materially  increased  in  the  after  period,  and  there  is  a  slight  de- 
crease in  the  numbers  Ingested.  There  is  a  very  Blight  increase  in 
the   caloric-    in    the   urine   in    the   preservative    period    and    they   are 
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diminished  notably  in  the  after  period.  The  total  elimination  is  in- 
creased throughout,  both  in  actual  amount  and  in  percentage,  clue 
chiefly  in  the  preservative  period  to  the  increase  in  the  urine.  The 
variations  in  the  after  period  in  this  case  are  of  equal  interest,  as  there 
was  a  marked  tendency  to  increase  the  calories  of  the  feces  and  de- 
crease the  calories  of  the  urine. 

No.  2. 

In  the  case  of  Xo.  2  there  is  a  notable  increase  in  the  calories  of  the 
feces  in  the  preservative  period  (34  calories  daily,  or  1.06  per  cent), 
and  this  increase  is  continued,  though  not  to  the  same  degree,  in  the 
after  period,  as  compared  with  the  fore  period.  There  is  also  a  very 
slight  increase  in  the  calories  of  the  urine  in  the  preservative  period 
(6  calories,  or  0.2  per  cent),  but  there  is  a  tendency  to  return  to  the 
conditions  of  the  fore  period  in  the  after  period.  The  increase  in  total 
elimination  of  calories  is  1.27  per  cent  in  the  preservative  period,  and 
this  increase  is  practically  maintained  in  the  after  period.  In  this 
instance  t  he  benzoic  acid  appears  to  have  decreased  to  a  slight  extent 
the  absorption  of  the  calories  in  the  intestinal  canal. 

No.  S. 

The  data  for  Xo.  3  show  a  very  slight  increase  in  the  calories  in  the 
feces  in  the  preservative  period  (8  calories)  and  a  notable  decrease  in 
the  after  period  (31  calories)  as  compared  with  the  preservative  period, 

accompanied  by  a  marked  decrease  in  the  number  ingested  of  232 
calories  daily.  There  is  a  progressive,  though  slight,  decrease  in  the 
calories  in  the  urine  from  the  beginning  to  the  end  of  the  observation. 
The  percentage  data  show  an  increase  of  0.61  per  cent  in  tot  al  elimina- 
tion, and  a  marked  decrease,  1.46  per  cent,  in  the  after  period,  the 
changes  being  due  to  i  he  increase  in  calories  in  the  Uh-c>  in  the  presen  - 

ative  period  and  the  decrease  in  the  after  period  indicating  a  very 
slight  inhibition  of  the  absorption  of  the  boat  elements  under  the 
influence  of  t  he  presen  al  i\  »■. 

The  data  for  No.  i  sho\*  a  slight  decrease  in  the  calories  in  the  feces 
both  iii  the  preservative  and  after  periods.  There  is  a  very  slight 
decrease  in  the  calories  in  the  mine  in  the  preservative  period.  The 
percentage  data  Bhov  this  total  increase  to  amount  to  onlj  ".17  per 
cent ,  w  it h  \  nt  nail  v  no  change  in  t he  after  period.  These  figures  are 
not  of  sufficient  magnitude  to  warrant  an\  conclusion,  bm  the  tend- 
ency shown  is  toward  an  increased  assimilation. 

In  the  case  of  No.  5  there  is  a  notable  increase  in  the  calories  in 
(he  feces  in  the  preservative  period  (19  calories  dailj  ►,  and  this  m- 

28300  -Bull.  M.  i-i    i     <»s        li 
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crease  is  continued,  though  not  to  the  same  extent,  in  the  after  period. 
The  calories  in  the  urine  also  increased  by  6  in  the  preservative  period 
and  decreased  by  5  in  the  after  peirod.  The  percentage  figures  show 
an  increase  in  total  elimination  of  1.07  per  cent  and  a  slight  decrease 
in  the  after  period.  The  preservative  appears  again  to  have  decreased 
slightly  the  absorption  of  the  calories  in  the  alimentary  canal. 

No.  6. 

The  data  for  Xo.  6  show  a  marked  decrease  in  the  calories  in  the 
feces  during  the  preservative  period,  and  this  decrease  is  continued 
in  the  after  period.  There  is  a  slight  decrease  in  the  calories  in  the 
urine  throughout.  The  decrease  is  principally  in  the  feces,  as  is 
shown  by  the  percentage  data,  the  total  decrease  in  elimination 
amounting  to  about  1  per  cent,  with  an  almost  equal  decrease  in  the 
after  period.  In  this  case  the  preservative  seems  to  have  increased 
the  absorption  of  the  calories  in  the  alimentary  canal. 

No.  7. 

In  the  case  of  No.  7  there  is  again  a  decrease  in  the  calories  in  the 
feces  in  the  preservative  period  and  a  notable  increase  in  the  after 
period.  The  calories  in  the  urine  decrease  throughout  the  observa- 
tion. The  percentage  data  show  a  slight  decrease,  both  in  the  feces 
and  urine,  in  the  preservative  period,  the  decrease  in  the  amount 
ingested  modifying  the  percentage  results,  and  an  increase  in  the 
after  period.  Here  there  is  apparently  a  stimulation  of  the  absorp- 
tion of  the  calories  in  the  intestinal  canal  and  at  the  same  time  an 
inhibition  of  the  katabolic  processes  to  which  the  solids  in  the  urine 
are  due. 

No.  8. 

In  the  case  of  No.  9  there  is  a  notable  increase  in  the  calorics  in 
the  feces  in  the  preservative  period,  and  this  increase  is  augmented 
in  the  after  period.  There  is  also  a  slight  increase  in  the  calories  in 
the  urine  both  in  the  preservative  and  after  periods.  The  percentage 
•  lata  show  a  total  increase  of  0.82  percent,  which  is  slightly  increased 
in  the  after  period,  the  increase  in  the  liwcs  being  relatively  greater 
thai]  that  in  the  urine.  In  this  instance  the  benzoic  acid  appears  to 
have  decreased  the  absorption  of  the  calories  in  the  intestinal  canal 
and  to  have  stimulated  to  a  slight  degree  the  katabolic  activities 
which  produce  solids  in  the  urine. 

No.  !>. 

The  data  for  No.  9  show  a  decrease  of  27  calories  in  the  feces  (lur- 
ing the  preservative  period,  which,  however,  amounts  to  only  0.87 

pel-  cent,  and  an   Increase  in  the  after  period  over  the  fore  period  of 
1<'»  calories,  or  0.68  per  cent.     The  calories  in  the  urine  increase  very 
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slightly  throughout,  and  the  percentage  data  for  total  elimination 
show  a  slight  decrease  in  the  preservative  period  and  an  increase  in 
the  after  period  to  a  figure  exceeding  that  of  the  fore  period.  There 
is  again  shown  a  tendency  to  increase  assimilation  in  the  preservative 
period,  while  the  katabolic  activities,  evidenced  by  the  excretion  of 
solids  in  the  urine,  are  practically  unaffected,  a  negligible  increase 
being  recorded. 

No.  to. 

The  data  for  No.  10  show  an  increase  of  10  calories  daily  in  the 
feces  during  the  preservative  period  and  a  further  increase  of  12 
calories  in  the  after  period.  The  percentage  figures  also  increase 
throughout.  There  is  also  a  slight  increase  in  the  calories  in  the 
urine  in  the  preservative  period,  while  during  the  after  period  they 
are  practically  the  same  as  in  the  fore  period.  There  is  a  marked 
decrease  in  ingestion  in  the  preservative  period,  and  the  percentage 
figures  for  total  elimination  increase  very  slightly  throughout. 
There  is  a  slight  influence  exerted  by  the  benzoate  of  soda  appar- 
ently to  increase  the  excretion  of  calories,  both  in  the  feces  and  the 
urine. 

No.  n. 

No.  11  shows  a  notable  increase  in  the  calories  in  the  feces  in  the 
preservative  period,  and  this  increase  is  practically  maintained  in  the 
after  period.  There  is  also  an  increase  of  the  solids  of  the  urine  in 
the  preservative  period,  but  this  increase  is  lost  during  the  after  pe- 
riod, in  which  the  number  falls  below  that  of  the  fore  period.  The 
percentage  data  show  an  increase  in  total  excretion  of  1.04  per  cent. 
with  a  tendency  to  return  to  the  conditions  of  the  fore  period  during 

the  after  period.  The  greater  increase  is  in  the  I'rrv^.  indicating  a 
tendency  to  decrease  assimilation,  and  to  a  Less  degree  the  katabolic 

activities  are  increased. 

No.  1!. 
In  the  case  of  No.   12,  there  is  a  slight   loss  of  calories  in  the  U>ct^ 

during  the  preservative  period,  and  this  figure  is  maintained  during 
the  after  period.     In  the  urine  there  is  a  slight  increase  during  the 

preservative  period  and  a  .slight  loss  during  thfl  after  period.  The 
percentage  data  show    the  aame  relative  changes  as  do  the  actual 

amount-,  hut  the  percentage  of  total  elimination  remain-  practically 
unchanged    in    the    preservative    period.      These    data    -h<>\\     a    \er\ 

slight  tendency  to  increase  assimilation,  but  also  increase  the  kata- 
bolic activities,  as  is  evidenced  by  the  increase  of  calories  in  the  mine. 
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SUMMARIES. 

In  the  case  of  Nos.  1  and  4,  there  is  practically  no  effect  upon  the 
calorization  of  the  heat-forming  elements  of  the  food  as  indicated  by 
the  calories  balance,  the  figures  being  remarkably  constant  through- 
out. 

The  mass  action  of  the  benzoic  acid  and  the  benzoate  of  soda  as 
affecting  the  calories  in  the  excretion  may  be  compared  in  the  sum- 
maries for  Nos.  1,  2,  4,  5,  and  6,  and  for  Nos.  7  to  12,  inclusive, 
omitting  the  fourth  preservative  subperiod,  while  the  summary  for 
the  eleven  men,  omitting  No.  3  and  the  fourth  preservative  period, 
shows  the  average  result  for  the  whole  observation. 

In  the  summary  for  Nos.  1,  2,  4,  5,  and  6,  there  is  seen  to  be  a 
slight  increase  in  the  calories  in  the  feces  during  the  preservative 
period  and  a  decrease  in  the  after  period.  In  the  urine  there  is  also 
a  slight  increase  in  the  preservative  period,  while  in  the  after  period 
the  number  falls  below  that  of  the  fore  period.  Expressed  as  per- 
centages of  the  calories  ingested  it  is  seen  that  3.21  per  cent  is  found 
in  the  feces  in  the  fore  period,  3.40  per  cent  in  the  preservative  period, 
and  3.24  per  cent  in  the  after  period.  These  data  show  a  slight  re- 
tarding influence  upon  the  metabolic  activities  in  so  far  as  the  utili- 
zation of  the  calories  is  concerned.  The  percentage  of  calories  in 
the  food  excreted  in  the  urine  in  the  fore  period  is  2.49,  in  the  pre- 
servative period  2.62,  and  in  the  after  period  2.52.  These  data  also 
show  a  slight  influence  on  the  part  of  the  preservative  to  increase  the 
percentage  of  metabolized  solids  excreted.  The  percentage  of  total 
elimination,  however,  is  increased  very  slightly  in  the  preservative 
period  and  decreases  again  in  the  after  period. 

In  the  summary  for  Nos.  7  to  12,  inclusive,  it  is  seen  that  then1  is 
no  change  in  the  quantity  of  calories  in  the  feces  in  the  fore  and  pre- 
servative periods,  but  a  notable  increase  in  the  after  period.  In  the 
case  of  the  urine,  there  is  a  slight  increase  in  the  calories  during  the 
preservative  period,  hut   in  the  after  period  the  figure  falls  below 

thnt  of  the  fore  period.  Expressed  in  percentages  of  the  calories 
ingested   it    is  seen   that    2.92   per  cent    is  excreted   in   the  feces  in  the 

fore  period,  2.96  per  cent  in  the  preservative  period,  and  3.60  percent 

in  the  after  period;   and  in  the  urine  2.35  percent    in  the  fore  period, 

2.51  percent  in  the  preservative  period,  and  2.37  percent  in  the  after 

period.  The  general  effect  is  not  very  marked,  hut  tends  toward 
restricting  slightly  the  absorption  of  the  calories  and  at  the  same 
time  increasing  slightly  the  excretion  of  solids  in  the  urine. 

The  average  data   for  the  eleven  men  show  B  slight   increase  in  the 

calories  in  the  feces  in  the  preservative  period,  and  this  is  accentu- 
ated in  I  he  after  period.  There  is  also  a  slight  increase  in  the  calories 
<>!  the  mine  in  the  preservative  period,  hut  this  i^  Lost  in  the  after 
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period.  Expressed  as  percentages  of  the  total  calories  ingested,  3.05 
per  cent  appears  in  the  feces  in  the  fore  period,  3.15  per  cent  in  the 
preservative  period,  and  3.44  per  cent  in  the  after  period,  and  in  the 
urine  2.41  per  cent  appears  in  the  fore  period,  2.56  per  cent  in  the 
preservative  period,  and  2.44  per  cent  in  the  after  period.  There  is, 
therefore,  manifested  a  uniform  but  very  slight  inclination  on  the  part 
of  the  preservatives,  benzoic  acid  and  benzoate  of  soda,  to  disturb 
the  metabolic  processes,  with  a  tendency  toward  decreased  assimi- 
lation and  increased  katabolic  activity. 


Table  XVI. — Calories  balances  for  Series  VIII. 

[Averages  are  per  day.] 

No.  1. 


Period. 

l 

In 
food. 

2 
In 

3 

In 
urine. 

4 

In 

and 
urine. 
(2+3). 

In 
(2+1). 

G 

In 
urine 
(3-^n. 

7 
In 

feces 

and 

urine 

(4^1). 

8 

Balance 

(1-4). 

9 

Ben- 
zoic 

acid 

admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Calo- 
ries. 
15,510 

Calo- 
r  ■  - 
225 

47. 

:$.">.". 

71 

Calo- 

rits. 

32<) 

:?7l> 

71 

Calo- 
Hea. 

Perd    Perm 
1.45      2.12 

Perd. 

3.  7.7 

Calories. 
14.'i:.'. 
2,991 

15,272 

3  055 

(Iran.*. 
0.0 

3,102 

ill 

.0 

Second  subperiod: 
Total 

15,999 
8,200 

727 

14.'. 

2.33 

4.  7.4 

o 

Average 

n 

Entire  fore  period: 

Total 

Average 

31,509 
:;.  15] 

580 

58 

701 

7ti 

1,281 

12s 

1.84 


4.07 

i 

.0 
.0 

\'ti  •<  r-  ativt  j»  Hod. 
First  subperiod: 

Total 

Average 

Becond  Bubperiod: 

Total 

Average 

1 5  2  i  t 
3.049 

15,179 
14,952 
15,202 

340 
88 

360 
72 

■_'|s 

37:. 
71 

34.", 
372 

71.". 
143 

.-.77 
11.". 

2.  4., 

4.7.1 

14,529          -■  "«> 
2,906          1.00 

14,602 
2,921           1   "•<> 

Third  Bubperiod: 

Total 

2.41 

1 1  220        Ht  ih) 

A  \  i-r.iL''- 

71 

Fourth  subperiod: 

Total 

rat 

581 

1  43 

14  821         l'1  --■<> 

Average 

11 

lb. 

2  SO 

Entire  preservative  period 

Total 

1,150 

73 

130 

i  go 

3 

Average. 

-  r  i„  Hod. 

i  otal 

2,916 

- 

\\iT.I'. 

7u 

.0 

Becond  subperiod: 

Total 

1    H 

average. 

1  :i 

iter  period: 

i  a 

1      I 
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Table  XVI. — Calories  balances  for  Series  VIII — Continued. 


[Average*  an  per  day.] 

:no.  s. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3+1). 

7 

In 

feces 

and 

urine 

(4-s-l). 

8 

Balance 
(1-4). 

9 

Ben- 
zoic 
acid 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total... 

Calo- 
ries. 
16,809 
3,362 

17,143 
3,429 

Calo- 
ries. 
472 
94 

661 

132 

Calo- 
ries. 
412 

82 

510 
102 

Calo- 
ries. 
884 
177 

1,171 
234 

Per  ct. 
2.81 

Per  ct. 
2.45 

Per  ct. 
5.25 

Calories. 
15,925 
3,185 

15,972 
3,195 

Grams. 
0  0 

Average 

.0 

Second  suBperiod: 

Total 

3.86 

2.97 

6.83 

.0 

Average 

.0 

Entire  fore  period: 

Total 

33,952 
3,395 

1,133 
113 

922 
92 

2,055 
206 

3.34 

2.72 

6. 05 

31,897 
3,190 

.0 

.0 

Preservative  period. 

First  subperiod: 

Total 

17,081 
3,416 

16,666 

3,333 

16,981 
3,396 

16,108 
3,222 

721 
144 

727 
145 

770 
154 

724 
145 

498 
100 

m 

97 

499 
100 

469 
94 

1,219 
244 

1,213 

243 

1,269 
254 

1,193 
239 

4.22 

2.  92 

7.14 

15,862 
8,172 

15,453 
3,090 

15,712 

3,142 

14,915 
2,983 

5.00 

Average 

1.00 

Second  subperiod: 

Total 

4. 36 

2.92 

7.28 

7.50 

Average 

1.50 

Third  subperiod: 

i  otal 

4.  S3 

2.94 

7.47 

10.00 
2.00 

Fourth  Bobperiod: 

Total 

4.49 



2.91 

7.41 

2.50 

.50 

Entire  preservative  period: 
Total 

66,836 
3,342 

2,942 
147 

1,952 
98 

4,894 
245 

4.40 

2.92 

7.32 

61,942 

3,097 

25.00 

1.25 

After  period. 

First  subperiod: 

Total 

16,148 
3,230 

16,123 

3,225 

714 
143 

625 
125 

464 

93 

465 
93 

1,178 
236 

1,090 
218 

4.42 

2.87 

7.30 

14,970 
2,994 

15,033 
3,007 

.0 

Average 

.0 

Second  aubperiod: 

Total 

3.88 

2.88 

6  76 

.0 

Average 

.0 

Entire  after  period: 

Total 

32,271 
3,227 

1,339 

134 

029 
93 

2,268 

4.  15 

,03 

30,003 

3,000 

.0 

.0 
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Table  XVI. — Calories  balances  for  Series  VIII—  Continued. 


[Averages  arc  per  day.] 

:n"o.  :i. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In 

fec.S 

and 
urine 
(2+3). 

5 

(2-5-1). 

6 

In 
urine 
(3+1). 

7 
In 

feces 

and 
urine 

(4-1). 

8 

Balance 
(1-4). 

9 

Ben- 
zoic 
acid 
admin- 
istered. 

Fore  period. 

First  Bubperiod: 

Total 

Calo- 
ries. 
16,790 
3,358 

16,762 
3,352 

Calo- 
rics. 
453 
91 

449 
90 

Calo- 
ries. 
400 
80 

408 
82 

Calo- 
ries. 
853 
171 

857 

171 

Per  ct. 
2.70 

Per  ct. 
2.38 

Perct. 
5.08 

Calories. 
15,937 

3,187 

15,905 
3,181 

Grams. 
0.0 

.0 

Second  subperiod: 

Total 

2.68 

2.43 

5.11 

.0 
.0 

Entire  fore  period: 

Total 

33,552 
3,355 

902 
90 

808 
81 

1,710 
171 

2.69 

2.41 

5.10 

31,842 

3,184 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

17,061 
3,412 

16,897 
3,379 

12,320 
2,  164 

16,180 

3,236 

536 
107 

591 

118 

239 

48 

595 
119 

415 
83 

420 

84 

402 
80 

369 
71 

951 
190 

1,011 
202 

641 
128 

9M 

193 

3.14 

2.43 

5.57 

16,110 

15,886 
3,177 

11,679 
2,336 

15,216 

5.00 

1.00 

Second  subperiod: 
Total 

3.50 

2.49 

5.98 

7.50 

1.50 

Third  subperiod: 

Total 

1.94 

3.  26 

1.00 

.  21 1 

Fourth  sul. period: 
Total 

2.28 

.0 

.0 

Entire  preservative  period: 

Total 

Average 

62,  158 
3, 123 

1,961 

98 

1,608 

80 

17s 

3.14 

2.57 

5.71 

58,891 

•J.  945 

13.50 

After  period. 
Pint  subperiod: 

Total 

17,097 
3,419 

16,737 

351 
70 

317 
68 

398 

80 

871 

74 

740 

150 

688 
188 

2.05 

2.33 

16,848 

16,049 
3,200 

.0 

Average 

.0 

Second  subperiod: 

Total 

1.  89 

2.  •-'•-, 

m 

.0 

\\.  rage 

.0 

Entire  after  period: 

Total 

Average 

88,834 
3,383 

67 

769 

77 

1 ,  487 

Ml 

L97 

82,397 

.0 

.0 
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Table  XVI. — Calories  balances  for  Series   VIII- — Continued. 

[Averages  are  per  day.] 
No.   4. 


Period. 

1 

In 
food. 

8 

In 
feces. 

3 

In 
urine. 

4 

In 

and 
urine 

(2  +  3). 

6 

In 

feces 

6 

In 
urine 
(3-s-l). 

7 
In 

feces 

and 

urine 

(4+1). 

8 

Balance 
(1-4). 

9 

Ben- 
zoic 
acid 
admin- 
istered. 

Fort  pt  riod. 

First  BUbperio  1: 

Total 

Calo- 
ries. 

2,717 

13,072 
2,614 

Calo- 
rics 
425 
85 

344 
69 

Calo- 

342 
68 

398 
80 

Calo- 

ries. 

767 

153 

712 
11- 

Perct. 

3.13 

Perct. 

Per  ct. 

Calories. 
12,820 
2,564 

12.330 

drams. 
0.0 

.0 

Second  suBperio  1: 

Total 

2.63 

3.04 

5.68 

.0 

.0 

Entire  fore  perio  1: 

Total 

2,666 

769 

77 

740 
74 

1,509 
15J 

2.88 

_  78 

25,150 
2,515 

.0 

.0 

Preservative  period. 
First  Bubperiod. 

Total 

13,238 
2,648 

12,981 
2,596 

13,087 

2,617 

12, 746 
2,549 

388 
78 

:m 

67 

333 

67 

366 

73 

383 

77 

356 

71 

348 
70 

349 

70 

771 
L54 

689 
138 

681 

136 

715 
143 

2.93 

2.89 

5.82 

12,467 

2.  494 

12,292 

12,406 
2,481 

12,031 
2, 406 

5.00 

1.00 

Second  suBperiod: 

1 

2.7.7 

2.  71 

5.31 

7.70 

average 

Third  Bubperio  i: 

Total 

1.7.0 

2.54 

2.66 

5.20 

10.00 

2.  00 

Fourth  Bubperiod: 

Total 

2.87 

2.74 

5. 61 

12.7,0 

Entire  preservative  perio  I: 
Total 

12,920 
13, 137 

1.420 
71 

77 

306 
61 

1 .  436 
72 

397 

7'' 

337 
67 

143 

2.  73 

5.49 

49, 198 

2.41.0 

35. 00 

1.77, 

Ajtir  pt  riod. 
First  Bubperiod: 

Total 

780 
156 

643 
L29 

2.96 

3.07 

6  oi 

12.140 

2.  128 
12,494 

.0 

average 

Second  BuBperio  I: 

Total 

average 

.0 

2.33 

2.7,7 

4.89 

.0 

.0 

Entire  after  perio  1: 

T'.lal 

26.057 

689 

734 

l.  123 

112 

2. 64 

.0 
.0 
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Table  XVI. — Calories  balances  for  St    'ts   IIIT. — Continued. 

[Averages  are  per  day.] 
No.  5. 


Period. 

l 

In 
food. 

3 

In 
feces. 

3 

In 
urine. 

4 

In 
feces 

and 
urine 
(2+3). 

5 

In 

(2+1). 

6 

In 
urine 

7 
In 

frees 

and 
urine 

4-M    . 

8 
Balance 

(1-4). 

9 

Ben- 
zoic 
acid 

admin- 
ister, d. 

Fore  period. 

first  Bubperiod: 

Total 

Calo- 
rics. 
11,279 

2,256 

11,829 
2,306 

Calo- 

236 
47 

391 

78 

Calo- 
ries. 
a  236 
47 

239 

4s 

Co  lo- 
ries. 
472 
94 

630 
126 

Prrci. 
2.09 

I'erct. 
2.09 

Per  ct. 
4.18 

Calories. 
10,807 

2,161 

11,199 
2,240 

Grams. 
0.0 

.0 

:  subperiod: 
Total 

3.31 

2.02 

5.33 

.0 

.0 

Entire  fore  period: 

Total 

23,108 
2,311 

627 
63 

475 

48 

1,102 
110 

2.71 

2.06 

4.77 

22,006 
2.201 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

11,767 
2,353 

1 1 .  827 
11,610 
11,298 

428 
86 

354 

71 

37.'. 
75 

476 
95 

251 
50 

a280 
56 

302 

60 

a  249 
50 

679 
136 

634 
127 

135 

725 
145 

3.64 

2.13 

:..  77 

11.  Oss 
2,218 

11,183 

10,933 
2,187 

10,573 
2,116 

5.00 
1.00 

Second  Bubperiod: 

Total 

Average 

Third  Bubperiod: 

Total 

Average 

2.99 

2.37 

5.36 

1.50 

3.23 

2.60 

5.83 

8.00 

1.60 

Fourth  Bubperiod: 

! 

4.21 

2.20 

6.42 

3.00 

.60 

Entire  preservative  period: 
Total 

1,633 

1,082 
54 

2,715 
[36 

3.51 

2.33 

5.84 

2,180 

23  50 

Average 

1.  It 

After  period. 

Flrtl  Bubperiod: 

Total 

11,751 

1 1 .  748 
2,350 

464 
98 

306 

-.1 

51 
47 

720 

144 

ins 

3.95 

2.18 

6.13 

11,031 
11,206 

.0 

.0 

Second  Bubperiod: 

Total 

2.60 

2.00 

4.  CI 

.0 

.0 

Entire  after  period: 

rota! 

770 

49 

L26 

8.  28 

2.09 

:..  :<7 

22, 237 
2  224 

.0 

,1 



u  Daily  average  added  to  complete  record. 
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Table  XVI. — Calories  balances  for  Scries  VIII — Continued. 


[Averages  are  per  day.] 
!N"o.  6. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

feces 

(2-Hl  . 

6 

In 
urine 
(3+1). 

7 

In 
feces 
and 
urine 

(4-8-1). 

8 

Balance 

(1-4). 

9 

Ben- 
zoic 
acid 

admin- 
istered. 

Fort  period. 

First  subperiod: 

Total           

Calo- 
ries. 

14, 786 
2,957 

14,755 
2,951 

Calo- 
ries. 
850 
170 

693 
139 

Calo- 
ries. 
375 
75 

390 
78 

Calo- 
ries. 
1,225 
245 

1,083 
217 

Per  ct. 
5.75 

Per  ct. 

2.54 

Per  ct. 

8.28 

Calories. 
13,561 
2,712 

13,672 
2,734 

Grams. 
0.0 

0 

Second  subperiod: 

Total    

4.70 

2.64 

7.34 

.0 

o 

Entire  fore  period: 

Total 

29,541 
2,954 

1,543 
154 

765 
77 

2,308 
231 

5.22 

2.59 

7.81 

27,233 
2,723 

.0 

.0 

Preservative  period. 

First  subperiod: 

Total      

15,042 
3,008 

14, 139 

2,828 

13,936 
2,787 

13,631 
2,726 

706 
141 

529 
106 

663 
133 

549 
110 

362 
72 

373 

75 

367 
73 

358 

72 

1,068 
214 

902 
180 

1,030 

206 

907 
181 

4.69 

2.41 

7.10 

13,974 
2,794 

13,237 
2,648 

12,906 

2, 581 

12, 724 
2,545 

5.00 

1.00 

Second  BuBperiod: 

Total 

3.74 

2.64 

6.38 

7.  50 

1.50 

Third  subperiod: 

Total 

4.76 

2.63 

7.39 

10.00 

2.00 

Fourth  subperiod: 

Total   

4.03 

2.63 

6.65 

.0 

.0 

Entire  preservative  period: 

i  otal 

56,748 

2,837 

2,447 
122 

1,460 
73 

3,907 
195 

4.31 

2.57 

6.88 

52,841 
2, 642 

22.50 

1   13 

After  period. 
First  subperiod: 

Total 

13,971 
2,794 

a  14, 275 
2,855 

655 
131 

«319 
64 

866 

73 

a  341 
68 

1,021 
204 

660 
132 

4.69 

2.62 

7.31 

12, 950 
8,580 

13,615 
•J.  723 

.0 

.0 

Second  suEperiod: 

i  otal  

2.23 

2.39 

4.62 

.0 

.0 

Entire  after  period: 

Total 

28,246 
2,825 

974 
97 

707 
71 

L081 
168 

3.  45 

2.  50 

ft,  86 

26,565 
2,657 

.0 

.0 

a  Daily  average  added  to  complete  record. 
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Table  XVI. — Calories  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

No.  7. 


Period. 

l 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
feces 
(2-s-l). 

6 

In 
urine 
(3-1-1). 

7 

In 

feces 

and 

urine 

(4*1). 

s 

Bal- 
ance 

(1-4;. 

9 

Sodium 
benzo- 
ate  ad- 
minis- 
tered 
(calcu- 
lated as 

benzoic 

acid  1. 

Fore  period. 

First  subperiod: 

Total 

Calo- 
ries. 

i:t,595 
2,719 

14,050 
2,810 

Calo- 
ries. 
483 
97 

451 
90 

Calo- 
ries. 
350 
70 

349 

70 

Calo- 
ries. 
833 
167 

800 
160 

Per  ct. 
3.55 

Per  ct. 
2.57 

Per  ct. 
6.13 

Calories. 
12,762 

2,552 

13,250 

Grams. 
0.0 

Average 

Second  subperiod: 

Total 

Average 

.0 

3.21 

2.48 

5.69 

.0 

.0 

Entire  fore  period: 

Total 

Avenge 

27,045 
2,764 

934 

93 

699 
70 

1,633 
163 

3.38 

2.53 

5.91 

26,012 
2,001 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  Bubperiod: 

Total 

13,286 
2,657 

13,659 
2,732 

13,892 
2,778 

12,105 
2,421 

402 

80 

554 

111 

379 
76 

375 
75 

349 
70 

316 
63 

306 

61 

342 

68 

751 
150 

870 
174 

685 
137 

717 
14:1 

3.03 

2.63 

5.65 

2,507 

12,780 

2,558 

13,207 
2,661 

11,388 

- 

4.06 

2.31 

6.37 

1..VI 

2.73 

2.20 

4.93 

10.00 
2.00 

Fourth  subperiod: 

Total 

Average 

3.10 

2.83 

l  a 

Entire  preservative  period: 
Total 

52,942 

-'.'■47 

1,710 
86 

1,313 
66 

3,093 

151 

3.23 

2.48 

:..71 

g>,'9ig 

2,496 

1    16 

After  period. 

i  Iral  robperiod: 

Total 

12,734 
2,547 

11,046 

511 
102 

598 
120 

287 
57 

303 
61 

798 
160 

901 
ISO 

4.01 

2.25 

6. 27 

11,936 
10,145 

.0 

.0 

Second  subperiod. 

Total 

average 

5.41 

_».  74 

V  1-. 

.1) 

.0 

Entire  after  period: 

Total 

Average 

23,780 
2,378 

1,109 

111 

590 

90 

170 

a  is 

7    14 

0 

.0 
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Table  XVI. — Calories  balances  for  Series  VIII— Continued. 

[Averages  are  per  day.] 
3STo.  8. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In 
feces 
and 

urine 
(4-1). 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
benso- 
ate  ad- 
minis- 
tered 
(calcu- 
lated as 
benzoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Calo- 
ries. 
13,766 

2,753 

14.078 
2,816 

Calo- 
ries. 
622 
124 

235 
47 

Calo- 
ries. 
312 
62 

337 

67 

Calo- 
ries. 
934 
187 

572 
114 

Per  ct. 
4.52 

Per  ct. 
2.27 

Perct. 
6.78 

Calories. 
12,832 
2,566 

13,506 
2,702 

Grams. 
0.0 

Average 

.0 

Second  subperiod: 

Total 

1.67 

2.39 

4.06 

.0 

Average 

.0 

Entire  fore  period: 

Total 

Average 

27,844 
2,784 

857 
86 

649 
65 

1,50b 
151 

3.08 

2.33 

5.41 

26,338 
2,634 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

14,170 
2,834 

13.578 
2,716 

13.726 
2,745 

13,417 
2, 683 

550 
110 

487 
97 

483 
97 

524 
105 

352 
70 

a  346 
69 

332 

66 

346 

69 

902 
180 

833 
167 

815 
163 

870 
174 

3.88 

2.48 

6.37 

13,268 
2,654 

12,745 
2,549 

12,911 
2,582 

12,547 
2,509 

4.90 
.98 

3.59 

2.55 

6.13 

7.  50 
1.50 

3.52 

2.42 

5.94 

10.00 
2.00 

Fourth  subperiod: 

Total 

Average 

3.91 

2.58 

6.48 

12.50 
2.50 

Entire  preservative  period: 
Total 

54,891 
2,744 

2,044 
102 

1,376 
69 

3,420 
171 

3.72 

2.51 

6.23 

51,471         34.90 
2,573           1.7") 

After  period. 

First  subperiod: 

'1  otal 

13,969 
2.794 

13,696 
2,739 

539 
108 

571 
114 

351 
70 

352 
70 

890 
178 

923 

185 

3.86 

2.51 

6.37 

13.079 

2,616 

12,773 

2,554 

.0 
.0 

Becond  roDperiod: 

Total 

4.17 

2.57 

6.74 

.0 

.0 

Entire  after  period: 

Total    

2,  767 

1,110 
111 

703 
70 

1,813 

1M 

4.01 

2.  54 

8  55 

26,862           .0 

2,585            .0 

"  Daily  average  added  to  complete  reoord. 
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Table  XVI. — Calories  balances  for  Series  VIII — Continued. 

[Averages  arc  per  day.] 
No.    <>. 


Period. 

l 

In 
food. 

2 

In 
feces. 

.1 

In 
urine. 

4 

In  feces 
and 

urine 
(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 
and 
urine 

(4-1). 

8 

Bal- 
ance 

(1-4;. 

9 

Sodium 
lienzo- 
ate  ad- 
minis- 
tered 
(calcu- 
lated 
as  ben- 
zoic 

Fore  period. 
First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Calo- 
ries. 
14,478 
2,895 

14,345 
2,869 

Calo- 
ries. 
457 
91 

392 

78 

Calo- 
ries. 
«389 
78 

386 
77 

Calo- 
ries. 
846 
169 

778 
156 

I'erct. 
3.16 

Per  ct. 

Per  et. 
5.85 

Calories. 
13,632 
2,726 

13,567 
2,713 

Grams. 

0.0 

.0 

2.73 

2.  69 

.0 
.0 

Kut ire  fore  period: 

Total 

Average 

28,823 
2,882 

849 
85 

775 
78 

1,624 
162 

2.95 

i 

5.04 

27,199 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

Average 

14,261 

13,990 

2,798 

13,775 
2,755 

214 
43 

482 

92 

198 
40 

a  399 

80 

366 

73 

127 

85 

613 
123 

828 
L66 

125 

1.50 

2.80 

4.30 

13.648 

1.5, 162 
2,632 

4.90 
.98 

Second  subperiod: 

Total 

Average 

3.30 

:..  '.'•_> 

7.50 
1.50 

Third  subperiod: 

Total 

Average 

1.44 

3.10 

4.  :»4 

13,150         10.00 

J.IK) 

First,  second,  and  third  sub- 
periods: 
Total 

42,006 

2,802 

^7  1 

1,192 
79 

138 

2.08 

.'  84 

M.12 

Average.    .. 

After  period 

Firri  rabperiod: 

Total 

13.914 

1.1.774 
L'.7.V. 

414 
S3 

lis 

402 
80 

413 
83 

816 
163 

1,006 

.'01 

.0 

Average    

.0 

Second  subperiod: 
Total 

4  :*> 

3.00 

12,769            .0 

.0 

Average 

Entire  after  per, 

Total 

1,006 

101 

815 

1,821 
182 

.it 

Average  

<i  Dailj  average  added  to  complete  record. 


.:-■  !<>r  -1)  days. 
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Table  XVI. — Calories  balances  for  Series  VIII — Continued. 

[Averages  are  per  day] 
No.  lO. 


Period. 

l 

In 
food. 

2 

In 
feces. 

3 

In 

urine. 

4 

In 
feces 
and 
urine 

(2+3). 

5 

In 
feces 

(2^1). 

6 

In 

urine 
(3^1). 

7 
In 

feees 

and 
urine 

(4+1). 

X                9 

Sodium 
l>en- 
zoate 

U_4)-      (calcu- 
lated as 
benzoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Calo- 
ries. 

14.262 
2.852 

15. 125 
3,025 

Calo- 
ries. 
508 
102 

266 
53 

Calo- 
ries. 
304 
61 

326 
65 

Calo- 

rits. 
812 
162 

592 
118 

Perct 
3.56 

Perct. 
2.13 

Per  ct. 
5.69 

Calories.    Grams. 
13.  450  .        0.  0 

2, 690             .0 

Second  subperiod: 

Total       

1.76 

2.16 

3.92 

14  533               0 

Average 

2. 907            . 0 

Entire  fore  period: 

Total                  

29.387 
2,939 

774 
77 

630 

63 

1.404 
140 

2.  63 

2.14 

4.78 

27,983             .0 
2, 798             . 0 

Preservative  period. 

First  subperiod: 

Total   

14.344 
2,869 

14.336 
2,867 

13,390 
2,678 

12. 107 
2.  421 

253 
51 

728 
146 

395 

79 

360 
72 

381 
76 

a  354 
71 

307 
61 

a272 
54 

634 

127 

1,082 
216 

702 
140 

632 

126 

1.76 

2, 66 

4.42 

13,710           4.90 
2, 742             .  98 

Second  subperiod: 

Total                

5.08 

2.48 

7.55 

13, 254           7-  -VI 

2,651 

12,688 
2,538 

11,475 

1.50 

Third  subperiod: 

Total 

2.95 

2.29 

5.24 

8.00 

1.60 

Fourth  subperiod: 

Total 

2.97 

2.25 

5.22 

.0 

2  295            .0 

Entire  preservative  period: 
Total        

54. 178 
2,709 

1.736 
87 

1,314 
66 

3.050 
152 

3.20 

2.42 

5.63 

51,128         20.40 

2  557           1.02 

After  period. 
First  Mibperiod: 

1  .-T.il 

14.442 

2,888 

13.  533 
2,707 

500 
100 

491 
98 

333 

(17 

306 
61 

833 

1-.7 

797 
159 

3.46 

2.31 

5.77 

13,609 

2,7a 

12,788 

2  548 

.0 

.0 

Second  subperiod: 

Total 

3.63 

2.26 

5.89 

.0 

.0 



Entire  after  period: 
Total  . 

27,975 

991 

639 
64 

1,630 

3.54 

2.28 

5.83 

26,845 

2,635 

.0 

.0 

'i  average  added  Co  complete  record. 
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Table  XVI. — Calories  balances  for  Series  VIII—  Continued. 

[Averages  are  per  day.] 

N  ...11. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2+1). 

6 

.„ 

urine 
(8+1). 

7 

In 
feces 

and 
urine 
(4+1). 

8               :> 

Sodium 
ben- 

_    ,                 zoate 
Balance    aUmin- 
(1  —  4).       istered 
(Calcu- 
lated as 

■  benzoic 
1  acid). 

Fore  period. 

First  subperiod: 

Total 

Average 

Second  period: 

Total 

Average 

Calo- 
ries. 
10,085 
3,217 

17,022 
3,404 

Calo- 
ries. 
359 

7-' 

393 
79 

Calo- 

r  ■  ■ . 
102 
80 

390 

78 

Calo- 
ries. 
761 
151 

783 
157 

Per  ct. 
2.23 

Per  ct. 
2.50 

Per  ct. 
4.73 

Calories. 
15,324 
3,066 

16,239 

3. 247 

Grams. 
0.0 
.0 

2.31 

2.29 

4.  GO 

.0 
.0 

Entire  fore  period: 

Total 

Vv«rage 

33, 107 
3,311 

752 
75 

792 
79 

1,544 
154 

2.27 

2.39 

4.66 

31,563 
3,188 

.0 

.0  • 

Preservatire  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

17,278 
3,456 

16,413 
3,283 

16, 864 

3,373 

15,114 
3,023 

587 
117 

549 
110 

359 

72 

491 
98 

459 

92 

382 

76 

474 
95 

444 
89 

1,046 
209 

931 
186 

833 
167 

935 
187 

3.40 

2.66 

6.05 

16, 232 

4.90 
.98 

3.34 

2.33 

5.63 

15,482          7.50 
1.50 

16,031          10.00 
3,206           2.00 

2.13 

2.81 

4.94 

Fourth  subperiod: 

Total 

3.25 

2.  '.'4 

6.19 

14,179 

2.50 
.50 

Entire  preservative  period: 

Total 

Average 

1,986 
99 

1,759 
88 

3,745 
187 

3.02 

2.68 

5.70 

1 .  28 

After  period. 
ubperiod: 

Total 

16,521 

503 

Kil 

468 
94 

257 
51 

425 

85 

760 

152 

893 
179 

2.96 

1.51 

4.48 

n 

3,128           .0 

:  subperiod: 
Total 

2.83 

5.41 

Bntin  after  period: 

Total 

83,500 

'.71 
07 

BE 

ii 
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Table  XVI. —  Calories  balances  for  Series  VIII — Continued. 


[Averages  are  per  day.] 
No.  12. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In 

feees 
and 
urine 
(2+3). 

5 

In 
feces 
(2-1). 

<; 

In 
urine 
(3+1). 

7 

In 
feces 

and 
urine 
(4-5-1). 

8 

Balance 
(1-4). 

;» 

Sodium 

benzo- 

ate 

admin- 
istered 
(calcu- 

l..t<  d  as 

Ik  azoic 

acid). 

Fore  period. 

First  subperiod: 

Total 

Cal- 
ories. 
17,640 

3,528 

18, 151 
3,630 

Cal- 
ories. 
636 

127 

535 

107 

Cal- 
ories. 
355 
71 

385 

77 

Cal- 
ories. 
991 
198 

920 

184 

Per  ct. 
3.61 

Per  ct. 
2.01 

Perct. 
5.62 

Calories. 
16,649 

3,330 

17,231 

3  446 

drams. 
0  0 

.0 

Second  subperiod: 

Total 

2.95 

2.12 

5.07 

0 

.0 

Entire  fore  period: 

Total 

Average 

35,791 
3,  579 

1,171 
117 

740 
74 

1,011 
191 

3.27 

2.07 

5.34 

33,880 
3,388 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

18,197 
3, 639 

17,744 
3,549 

17, 163 
3,433 

522 
104 

449 
90 

433 

87 

427 

85 

403 

81 

404 
81 

346 
69 

949       2. 87 

2.35 

5.22 

17,248 
3,449 

16,892 
3,379 

16, 326 

LOO 

190 

.  96 

Second  subperiod: 

Total 

852 
170 

837 
167 

1,032 
206 

2.53 

2.27 

4.80 

7.  7(1 

1 .  7i  1 

Third  subperiod: 
Total 

2.52 

2.  35 

4.88 

10.00 

3,266          2.00 

14,777             .0 

Fourth  subperiod: 

Total 

15,809           686 
3, 162           137 

4.34 

2.19 

6.53 

Average 

2, 956             .0 

Entire  preservative  period: 
Total 

68,913 
3,446 

2.090 
105 

1,580 
79 

3,670 

1S1 

3.03 

2.29 

;..  33 

65,243        22.  10 

3,262          1.  12 

After  period. 

Firs!  subperiod: 

Total 

16,733 

3,347 

16,069 
3,214 

521 
101 

528 

KM, 

355 
71 

330 
66 

876 
175 

868 
L72 

3.11 

2.12 

:..  2 1 

1.-..V-.7 

3,172 

15,211 
3,042 

.0 

.0 

Second  subperiod : 
Total 

3.  29 

2.  05 

&  3 1 

.0 

.0 

Entire  after  period: 

Total 

l.fll'i 

105 

60 

1,734 

173 

a  jo 

2.09 

:..  20 

31,068 

3.107 

.0 

II 

BENZOIC    ACID   AND    BEXZOATES. 


1261 


Table  XVI. — Calories  balances  for  Series  1777— Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 
!N"o*.  1  and  4. 


Period. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Entire  fore  period: 

Total 

Average 

Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Fourth  BUDperiod: 

Total 

Average 

Entire  preservative  period 

Total 

Areragt 

Aftrr  period. 
First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Entire* after  period: 

Total       




In 
food. 


Calo- 
ries. 
29, 0<.)7 
2,910 

29,071 

2,907 


58,  168 

2,908 


28,  182 

28,  l"' 
2,816 

28,039 

2,804 

27,948 
2,  795 


112,629 

2,816 


27,656 
2,768 

27,719 


In 

feces. 


Calo- 
rics. 
650 
65 


70 


In 
urine. 


Calo- 
ries. 
671 
67 

770 

77 


1,349 


441 
72 


728 

7;1 


57 


Q93 
69 


584 
58 


2,570 
64 


7n| 
7(1 


720 
72 


712 

71 


In 
feces 
and 

urine 
(2+3). 


Calo- 
ries. 
1,321 
132 


147 


2,790 
139 


In 
feces 
(2+1) 


Perct. 
2.23 


2.40 


2. 32 


149 


1,266       2.01 

127    


6 

In 
urine 
(3+1), 


7 
In 

and 
urine 
(4^1). 


Perct 
2.31 


2.65 


l',r  ,1 

4.  54 


5.05 


l- 48 


2. 66 


2. 19 


1,413       2.47  I    2.57         5.04 
141    

4. 64 
130    


Balance 

(1-4). 


Calories. 

27.77-. 
2.  77s 

27,602 


26,894 


2,891 

72 


731 

73 


646 
65 


1,377 


726 
73 


651 


5,461 
137 


2.  57 


1.457 
146 


1,297 

1.30 


.377 

138 


2.  33 


2   19 


2. 63        5.  27 


2, 35         4.  i 


2   18 


1  "7 


107. L68 


2,631 


Ben- 
zoic 
acid 

admin- 
istered. 


Grams. 

0.0 

.0 

.0 
.0 


3300     Bull,  84,  pt   I     08 


15 


10.00 
LOO 


L5.00 
1.50 


20.00 
2. 00 


25.00 
2.50 


70.00 

1.7:. 
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Table  XVI. —  Calories  balances  for  Series  VIII— Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

Noi*.  1,  £2,  4,  5,  and  6. 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 
urine. 

4 

In 

feces 
and 
urine 

(2+3). 

5 

In 
feces 
(2-t-l). 

6 

In 
urine 
(3-s-l). 

7 

In 

feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

Ben- 
zoic 
acid 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Calo- 
ries. 
71,971 
2,879 

72,798 
2,912 

Calo- 
ries. 
2,208 
88 

2,444 
98 

Calo- 
ries. 
1,694 
68 

1,909 
76 

Calo- 
ries. 
3,902 
156 

4,353 
174 

Perct. 
3.07 

Perct. 
2.35 

Per  ct. 
5.42 

Calories. 
68,069 
2,723 

68,445 
2.73s 

Grams. 
0.0 

.0 

Second  subperiod: 

Total 

3.36 

2.62 

5.98 

.0 

Average 

.0 

Entire  fore  period: 

Total 

144,769 
2,895 

4,652 
93 

3,603 

72 

8,255 
165 

3.  21 

2.49 

5.70 

136,514 
2,730 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

72,372 

2,895 

70,792 
2,832 

70,566 
2,823 

2,583 
103 

2,175 

87 

2,501 
100 

1,869 
75 

1,840 
74 

1,888 
76 

4,452 
178 

4,015 
161 

4,389 
176 

3.57 

2.58 

6.15 

67,920 

2,717 

66,777 
2,671 

66,177 
2,647 

25.00 

1.00 

Second  subperiod: 

Total 

3. 07 

2.60 

5.67 

37.  60 

Average 

1.50 

Third  subperiod: 

Total 

Average 

3.54 

2.68 

6.22 

48.00 
1.92 

First, second. and  third  sub- 
periods: 
Total 

213, 730 
2,850 

7,259 
97 

5,597 
75 

12,856 
172 

3.  40       2.  62 

6.02 

„  200,874 
2.67S 

110.50 

Average 

1.47 



After  period. 

First  subperiod: 

Total 

69,526 
2,781 

69  865 
2,795 

2,564 
103 

1,896 
76 

1,812 
72 

1,693 
68 

4,376 
175 

3,589 
144 

3.89 

2.60 

6.29 

65,150 
2,606 

66,276 
2,651 

.0 

.0 

Second  subperiod: 

Total 

2.75 

2.42 

5.17 

.0 

.0 

Entire  after  period: 

Total 

139,391 

2,788 

4,460 
89 

3,505 
70 

7,986 

!.-,o 

3.24 

2.52 

5. 78 

131,426 
2,829 

.0 

.0 
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Table  XVI. — Calories  balances  for  Series  VIII — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

Nos.  V  to  IS. 


Period. 

l 

In 
food. 

2 

In 
feces. 

3 

In 

urine. 

4 

In 
feces 

and 
urine 

(2+3). 

5 

In 

feces 

(2+1). 

<; 

In 
urine 
(3+1). 

7 

In 

and 
urine 
(4-1). 

8 

Balance 

(1-4). 

9 

Sodium 
ben- 
zoate 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Calo- 
ries. 
89,826 
2,994 

92,771 
3,092 

Calo- 
ries. 

3,065 
102 

2,272 

76 

Calo- 
ries. 
2,112 
70 

2,173 
72 

Calo- 
ries. 
5,177 
172 

4,445 
148 

Perct 
3.41 

Perct. 

J.  35 

Perct. 

Calories. 
84,649 

2,944 

Grains. 
.0 

.0 

Second  subperiod: 

Total 

2.45 

2.34 

I.  79 

.0 

Average 

.0 

Entire  fore  period: 

Total 

182, 597 
3,043 

5,337 
gg 

4,285 

71 

9,622 
160 

-'.  92 

2.  35 

5.  .'7 

172,975 

.0 

.0 

Preservative  jh  riod. 
First  subperiod: 

Total 

91,536 
3,051 

s<i.7_>n 
2,990 

vs.Mil 
2,960 

2,528 

si 

3,229 
108 

2,247 
75 

2,367 
79 

2,  167 
72 

2,260 

75 

4,895 
163 

;,  386 
180 

4,497 
150 

_'.  76 

2.58 

5.31 

86,641 

84,324 
2,810 

84,313 

29   in 

Second  subperiod: 

Total 

3.60 

2.41 

6.  01 

45  00 

1  50 

Third  subperiod: 

[total ^ 

A\  'Tage 

2.  .53 

.'.  53 

5.06 

58.00 

First,  second,    and     third 
Bubperiods : 
Total 

270,086 

3,001 

8,004 
89 

6,784 
75 

14,788 
164 

2.96 

2.51 

:..  is 

2,  837 

132  40 

A \. rage 

1.  17 

After  period. 

First  subperiod: 

Total 

88,771 
2,060 

2,821 

KM) 
LOS 

1,086 

2,129 

71 

L66 

:..  377 
179 

a  36 

2.  23 

.0 

Average 

.0 

Second  subperiod: 

Total 

_'.  51 

.0 

Average 

,  0 

Entire  after  period: 

Total 

173,  U0 

2  BOO 

104 

l.lll 

172 

3.60 

2,718 

(1 

tveragi     

II 
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Table  XVI. — Calories  balances  for  Serit  g  VIII — Continued. 
SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 
Summary  for  Nos.  1  to  12,  omitting:  !N"o.  3. 


Period. 

l 

In 
food. 

2 

In 

3 

In 
urine. 

4 

In 
feces 

and 
urine 
(2+3). 

5 

In 
feces 
(2+1). 

6 

In 
urine 
(3-1). 

7 

In 
feces 
and 
urine 
(4+1). 

8 

Balance 
d-4). 

9 

Pre- 
serva- 
tive 
admin- 
istered 
(calcu- 
lated 
as  ben- 
zoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Calo- 
rics. 
161,797 
2,942 

165,560 

3,010 

Calo- 
ries. 
5,273 
90 

4,710 
86 

Calo- 
ries. 
3,806 
09 

4,082 
74 

Calo- 
ries. 
9,079 

105 

8,798 
160 

Perct. 

3.  26 

Perct. 

2.  35 

Per  <t. 
5.61 

Calories. 
152,718 

2,  777 

156,771 
2,850 

Crams. 

0.0 

.0 

Second  subperiod: 

Total 

2.  85 

2.47 

5. 31 

.0 

average 

.0 

Entire  fore  period: 

Total 

327,366 
2,976 

9,989 
91 

7,888 

72 

17,X77 
163 

3.05 

2.  41 

5.40 

309, 489 
2,813 

.0 

Average 

.0 

Preaervativt  period. 

First  subperiod: 

Total 

average  

Second  .subperiod: 

Total   

Average 

Third  subperiod: 

Total 

Average 

103,008 
2,980 

100,512 
2,918 

189,376 

■_-,  898 

5,111 
93 

5,404 
98 

4,748 
80 

4,230 

77 

4,007 
73 

4,138 
75 

9,347 
170 

9,411 
171 

s.sso 
161 

&  12 

8 


5.70 

154,501 
2,810 

151,101 
2,747 

—  150,490 
W     2,737 

7.4.  4(1 
.99 

3.37 

2.59 

5.86 

1.50 

2.98 

2.  60 

5.58 

100.  00 

i  ■ .; 

First,    second,    and    third 
subperiods: 

Total 

Average 

483, 796 
2,932 

15,203 
93 

12,381 
75 

27,644 
168 

3.  15 

5  7! 

450,152 
2,764 

242.90 
1.47 

After  period. 

uhperiod: 
Total 

158,297 
2,878 

154,604 
2,809 

101 
5,144 

3,797 
60 

60 

9,340 

170 

8,966 
163 

3.  :,1 

2.  m 

5.91 

148,948 
2,708 

145,538 

.0 

.0 

Second  suDperiod: 

i  otal 

3.  37 

2   iv 

.0 

.0 

Entire  after  period: 
Total      '. 

312.  .SOI 

M4 

10,696 
97 

18,315 
167 

3   ii 

2   il 

294,  186 

2,677 

.0 

.0 

SOLIDS  BALANCE. 

The  influence  of  the  benzoic  acid  and  benzoate  of  soda  upon  the 
excrel  LOU  of  the  solids  is  a  matte*  of  only  incidental  importance  in  so 

far  as  it  bears  upon  the  metabolism  of  the  different  elements  entering 

into  t  lie  food. 

INMYIIUAI.     DATA. 

Vb.  /. 

The  data  for  No.  I  show  virtually  no  change  in  the  excretion  of 

the  solids  in   the  preservative  period  except    that    they   are   increased 

slightly  in  the  feces  during  the  after  period  and  decreased  in  the 
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urine,  with  a  resulting  decrease  in  total  elimination  of  4  grams  daily. 
The  percentage  data  show  practically  the  same  relations  and  both 
balances  and  amounts  ingested  decrease  slightly  throughout. 

No.  .'. 

In  the  case  of  No.  2,  the  solids  in  the  feces  are  increased  in  the  pre- 
servative period  and  this  increase  is  continued,  though  not  to  the 
same  degree,  in  the  after  period.  The  same  changes  take  place  in 
the  solids  excreted  in  the  urine.  The  total  solids,  therefore,  in  both 
feces  and  urine  are  considerably  greater  in  the  preservative  period 
than  in  the  fore  period  (10  grams  daily),  while  in  the  after  period  the 
increase  is  only  4  grams  as  compared  with  the  fore  period.  This 
increased  excretion  takes  place  notwithstanding  the  slight  continuous 
decrease  in  solids  ingested,  amounting  to  8  and  17  grams  daily  in  the 
preservative  and  after  periods,  respectively. 

No.  S. 

In  the  case  of  No.  3  there  is  also  a  slight  increase  in  the  solids 
excreted  in  the  feces  in  the  preservative  period  and  the  amount  in 
the  after  period  is  less  than  in  the  fore  period.  The  solids  of  the 
urine  remain  practically  unchanged.  Little  effect  is  noticed  in  this 
case  upon  the  excretion  of  total  solids,  the  percentage  data  showing 
an  increase  in  total  elimination  of  only  1.05  per  cent  with  a  decrease 
of  2.05  per  cent  in  the  after  period  as  compared  with  the  preserva- 
tive period. 

No.  4. 

In  the  case  of  No.  4,  there  is  practically  no  effect  produced  upon 
the  excretion  of  the 'solids  either  in  the  feces  or  in  the  mine,  as  is 
shown  by  both  the  actual  quantities  and  the  percentage  data,  the 
figures  being  remarkably  constant  throughout. 

Vb,  5. 

The  data  for  No.  5  show  a  Blight  increase  in  the  solids  excreted  in 
the  preservative  period  both  in  the  feces  and  in  the  urine  and  the 
decrease  in  the  balance  (1  grams  daily),  is  accompanied  by  an  in- 
creased ingestion  of   I  ^raiih.      In  the  after  period  there  is  a  uniform 

tendency  to  resume  the  conditions  of  the  fore  period. 

Vb 

The  data  \\>v  No.  6  -how  a  decrease  in  the  solids  excreted  in  the 

feces  of  o  grams  dail\   and  n<>  change  in  the  Bolids  in  the  mine  in  the 

preservative  period.  In  the  after  period  there  i-  a  decrease  in  both 
cases.    The   percentage   figures  >how    that    there   is   practical!}    no 

change    in    total    elimination    until    the    after    period    when    a    slight 
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decrease  takes  place.  The  decrease  in  the  balance  of  16  grams  is 
accompanied  by  a  decrease  in  ingestion  of  20  grams  in  the  preserva- 
tive period;  the  ingestion  in  the  after  period  is  almost  the  same,  but 
the  balance  increases  10  grams  as  compared  with  the  preservative 
period. 

No.  7. 

In  the  case  of  No.  7  it  is  seen  that  there  is  a  slight  decrease  in  the 
solids  both  in  the  feces  and  the  urine  during  the  preservative 
period,  the  total  decease  amounting  to  only  2  grams  per  day;  in  the 
after  period  the  decrease  is  again  2  grams,  due  to  a  large  decrease  in 
the  metabolized  solids,  the  nonmetabolized  solids  being  increased 
5  grams.  The  percentage  data  show  practically  no  change  in  the 
preservative  period  and  an  increase  of  1.25  per  cent  in  the  after 
period. 

No.  8. 

In  the  case  of  No.  8  there  is  an  increase  in  the  solids  both  in  the 
feces  and  urine  during  the  preservative  period,  t  he  total  amounting  to 
8  grams  daily,  while  the  amount  ingested  decreases  8  grams.  In  the 
after  period  the  excretion  decreases  2  grams,  while  the  amount 
ingested  increases  6  grams.  The  percentage  data  show  an  increase 
of  1.44  per  cent  in  total  excretion  in  the  preservative  period  followed 
by  a  very  slight  decrease  not  returning  to  the  figures  of  the  fore 
period.  The  balance  decreases  16  grams  in  the  preservative'  period 
and  8  grams  in  the  after  period  as  compared  with  the  fore  period, 
accompanied  by  a  decrease  of  8  and  2  grams,  respectively,  in  inges- 
tion. These  data  would  indicate  a  considerable  decrease  in  the  assim- 
ilat  i<>n  of  solids. 

No.  u. 

In  the  case  of  \o.  9  there  is  a  decrease  of  6  grams  daily  in  the  solids 
during  the  preservative  period  in  the  feces  and  a  slight  increase  (2 

grams)   in   the  solids  in  the  urine.      The  total  percentage  decrease  in 

elimination  is  very  slight,  about  0.4  per  cent.  The  balance  in  the 
preservative  period  decreases  l()  grams  daily,  hut  the  amount  ingested 
decreases  14  grams.     In  the  after  period  there  is  a  further  decrease  <>f 

2  Lrnim->  in   the  amount   of  solids  ingested,  while  the  balance  further 

decreases  12  grams.  In  this  case  there  is  practically  no  effect  pro- 
duced which  •■mi  be  attributed  to  the  preservative,  though  there  is  a 
slight  tendency  to  increase  assimilation  in  the  preservative  period. 

No.  i". 
In  the  case  of  No.  10  there  is  little  difference  in  the  quantity  of 

solids  in  the  feces  and  urine  in  the  fore  and  preservative  periods,  hut 

the  \ci\  Blight  tendency  i<>  increase  excretion  is  accompanied  by  a 
decrease  in  ingestion  of   l<*»  grams  Der  dav.     The  total  increase  in 
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excretion  is  3  grains,  or  1.52  per  cent.  The  balance  decreases  49 
grams,  3  grams  more  than  the  decrease  in  ingestion.  In  the  after 
period  there  is  a  continued  increase  in  total  excretion  amounting  to 
4  grams,  but  the  amount  of  solids  ingested  increases  21  grams.  The 
percentage  data,  therefore,  express  the  correct  relation,  and  they 
show  practically  no  change  in  the  after  period  as  compared  with  the 
preservative  period.  The  balance  increases  17  grams  as  compared 
with  the  preservative  period,  but  the  amount  ingested,  as  before 
stated,  increases  21  grams.  There  would  seem  to  be  in  this  case  a 
slight  tendency  to  decrease  the  assimilation  of  solids  under  the 
influence  of  the  preservative. 

No.  n. 

In  the  case  of  No.  1  1  there  is  a  notable  increase  in  the  solids  both 
in  the  feces  and  in  the  urine  during  the  preservative  period,  the  total 
increase  averaging  11  grams  daily,  a  percentage  increase  of  1.85.  In 
the  after  period  the  excretion  is  Less  than  in  the  preservative  period. 
but  does  not  quite  return  to  the  figure  of  the  fore  period.  The  balance 
decreases  in  the  preservative  period  13  grains  daily,  while  the  amount 
of  Bolids  ingested  is  almost  unchanged,  decreasing  only  2  grams.  In 
the  after  period  the  average  daily  balance  increases  23  grain-,  as 
compared  with  the  preservative  period,  and  the  amount  ingested 
increases  16  grams.  There  is  again  a  slight  tendency  shown  to 
decrease  the  assimilation  of  the  total  solids  in  the  preservative  period. 

No.  It. 

In  the  case  of  No.  12  there  is  a  slight  decrease  in  the  solids  in  the 
feces  and  an  increase  in  the  solids  in  the  urine  in  the  preservative 
period,  the  effect  on  total  excretion  being  an  average  increase  of  5 
grains  daily,  representing  a  percentage  increase  of  1.07.     In  the  after 

period   the  total  solids  excreted  decrease   10  grams,  reaching  a  figure 

less  than  in  the  fore  period,  though  the  percentage  of  excretion  is 
about  the  same.  The  balance  decreases  25  grams  daily  in  the  pre- 
servative period,  while  the  amount  ingested  decreased  20  grain-;  in 
the  after  period,  there  is  a  further  decrease  <>t'  17  grams,  the  amount 

of  solids  ingested,   however,  decreasing  27  grams.      There   i-  again   a 

Blight  tendency  to  decrease  the  assimilation  of  Bolids  in  the  preserva- 
tive period. 

-i   M  \i  \i;i  I  9. 

The  summary  for  Nos.  l  and  1  i-  <>l*  interest  chiefly  because  they 
completed  the  entire  observation  covering  a  preservative  period  of 
twenty  days.  This  Bummarj  Bhows  practically  no  effect  upon  the 
metabolism  of  the  -olid-  a-  a  whole.  'I'he  actual  amounts  excreted 
in  the  three  periods  are  virtuall)  the  same,  decreasing  i  and  ■">  grams 
in  t he  preservative  and  alter  periods,  respectively,  as  compared  with 


1268  INFLUENCE   OF  FOOD  PRESEBVATIVES   ON    HEALTH. 

the  fore  period,  while  the  amounts  ingested  decrease  13  and  23  grams, 
respectively.  The  percentage  data  accordingly  show  a  very  slight 
increase  in  the  preservative  period,  and  this  is  maintained  in  the  after 
period.  The  balance  decreases  12  and  20  grams  in  the  preservative 
and  after  periods,  as  compared  with  the  fore  period,  being  slightly  less 
than  the  decreases  in  ingestion.  The  tendency  to  decrease  assimila- 
tion in  this  case  is  so  slight  as  to  be  purely  theoretical,  and  no  conclu- 
sion could  be  based  upon  these  figures  alone.  It  was  to  be  expected 
that  these  subjects  would  show  less  effect  from  the  preservative 
inasmuch  as  they  showed  a  greater  ability  to  tolerate  it  than  the 
other  subjects.  For  Nos.  1,  2,  4,  5,  and  6,  and  Nos.  7  to  12,  inclusive, 
both  excluding  the  fourth  preservative  subperiod,  and  the  combined 
data  for  the  eleven  men,  including  all  but  No.  3,  for  the  same  period, 
gives  the  final  survey  of  these  data  in  comparable  form. 

The  summary  in  the  case  of  the  five  men  receiving  benzoic  acid  show 
almost  no  change  in  the  solids  in  the  feces  during  the  three  periods. 
There  is,  however,  an  average  increase  of  1  gram  daily  accompanied 
by  a  decreased  average  ingestion  of  5  grams.  There  is  a  slight  increase 
in  the  solids  in  the  urine  during  the  preservative  period,  amounting  to 
3  grams  daily.  Expressed  in  percentages  it  is  seen  that  of  the  solids 
ingested  3. IS  per  cent  appears  in  the  feces  in  the  fore  period,  3.40  per 
cent  in  the  preservative  period,  and  3.23  per  cent  in  the  after  period. 
This  shows  a  very  slight  tendency  on  the  part  of  the  preservative  as 
benzoic  acid  to  increase  the  quantity  of  solids  in  the  feces.  In  the 
urine  there  appears  in  the  fore  period  9.89  percent  of  the  solids  ingested, 
10.38  per  cent  in  the  preservative  period,  and  9.96  percent  in  the  after 
period,  showing  a  slight  tendency  on  the  part  of  the  benzoic  acid  to 
increase  the  solids  in  the  urine  also.  This  may  be  influenced  to  some 
extent  by  the  increase  in  the  hippuric  acid  in  the  urine  and  the  benzoic 
acid  excreted  as  such.  The  total  excretion  is  increased  only  0.71  per 
cent  in  the  preservative  period  and  decreases  very  slightly  in  the  after 
period.  The  balance  decreases  throughout  and  to  a  slightly  greater 
extent  than  the  amount  ingested  in  the  preservative  period.  In  this 
Case  there  is  a  slight  tendency  to  decrease  the  assimilation  of  the  total 
solids. 

In  the  cum'  of  Xos.   7   to    12,   inclusive,   there  is  no  change  in  tin 

quantity  of  solids  in  the  feces  in  the  preservative  period  and  a  slight 

increase  in   the  after  period.      In   the  urine  there  is  a  slight   increase 

in  the  solids  in  the  preservative  period  and  a  decrease  in  the  after 

period.  The  amounts  of  solids  ingested  decrease1  8  grams  in  the 
preservative    period    and    17   grams    more   in    the   after   period.      Ex- 

ed  as  percentages  of  the  amounts  ingested,  3.05  per  cent  of 

solids   appear   in    the   \vvvs   in    the   fore   period,   3.11    per  cent    in    the 

preservative  period,  and  3.69  per  cent  in  the  after  period,  a  slight 

increase  throughout.      In  the  case  of  the  solids  appearing  in  the  urine 
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9.98  per  cent  occur  in  the  fore  period,  10.84  per  cent  in  the  preserv- 
ative period,  and  10.31  per  cent  in  the  after  period,  again  an  increase 
in  the  preservative  period,  but  a  slight  decrease  in  the  after  period. 
The  increase  in  total  excretion  in  the  preservative  period  is  0.92 
per  cent,  with  practiaclly  no  change  in  the  after  period.  The  balance 
decreases  12  grams  and  again  15  grams  in  the  preservative  and  after 
periods,  respectively,  as  compared  with  a  decrease  of  8  and  17  grams 
in  ingestion.  These  data,  therefore,  uniformly  indicate  a  very  slight 
decrease  in  the  assimilation  of  total  solids. 

In  the  total  effect  produced  in  the  case  of  the  eleven  men  it  is 
seen  that  there  is  a  slight  increase  in  the  quantity  of  solids  excreted 
in  the  feces  in  the  preservative  period,  and  this  is  maintained  in  the 
after  period.  There  is  also  a  slight  increase  in  the  quantity  of  solids 
excreted  in  the  urine  in  the  preservative  period,  but  this  increase 
is  lost  in  the  after  period.  The  increase  in  total  elimination  amounts 
to  4  grams  daily  in  the  preservative  period,  while  the  figure  for  the 
after  period  is  exactly  the  same  as  in  the  fore  period.  Expressed  as 
percentages,  it  is  seen  that  of  the  total  solids  in  the  food  3.11  per  cent 
is  excreted  in  the  fore  period,  in  the  preservative  period  3.24  per  cent, 
and  in  the  after  period  3.49  per  cent,  a  slight  increase  throughout. 
Of  the  total  solids  ingested  there  appears  in  the  urine  in  the  fore 
period  9.94  per  cent,  in  the  preservative  period  10.63  per  cent,  and 
in  the  after  period  10.16  per  cent,  again  a  slight  increase  in  the  pre- 
servative period,  but  a  practical  return  to  the  condition  of  the  fore 
period  in  the  after  pe.iod.  The  balance  is  decreased  11  grams  daily 
in  the  preservative  period,  while  the  ingestion  decreases  only  7  grams; 
in  the  after  period  there  is  a  further  decrease  of  10  grams,  but  a 
decrease  in  amount  ingested  of  11  grams,  indicating  a  tendency  to 
increase  assimilation  on  the  withdrawal  of  the  preservative. 

We  may.  therefore,  infer  that  there  is  a  very  slight  effect  produced 
as  a  \\  hole  by  the  benzoic  acid  and  the  benzoate  o& soda  in  increasing 
the  quantity  of  solids  excreted  in  the  (cw^  and  in  the  urine,  as  shown 

by  the  figures  giving  actual  amounts  and  by  the  decrease  in  balance 

as  well  as  bv  the  percentage  figures.     This  effect,  however,  is  of  no 

practical  magnitude  and  can  only  be  regarded  as  showing  a  uniform 

tendency  on  the  pari  of  the  preservative  to  disturb  the  metabolic 
process^ 
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Table  XVII. — Solids  balances  for  Series  VIII. 

[Averages  are  per  day.] 
N  ...   1. 


l'eriod. 

1 

In 

food. 

2 

In 
feces. 

3 

In 

urine. 

4 

In 
feces 
and 
urine 

(2+3;. 

5 

In 
fece? 
(2+1). 

6 

In 
urine 
(3+1). 

7 

In 
feces 
and 
urine 
4+1   . 

Bal- 
ance 
(1-4). 

9 

Ben- 
zoic 
acid  ad- 
minis- 
tered. 

Fori  period. 

First  subperiod: 

Total 

Grams. 

2,980 

596 

3,076 
615 

Grams. 

42 

8 

-.1 
13 

Grams. 

298 

60 

312 
62 

Grams. 
340 

68 

376 
75 

Per  et. 
1.41 

Per  ct. 
10.10 

Per  et. 
11.40 

Grams. 

2,640 

528 

2,700 
540 

Grams. 
0.0 

.0 

Becond  subperiod: 

Total 

2.08 

10.14 

12.22 

.0 

.0 

Entire  fore  period: 

Total 

6,056 

606 

106 
11 

610 
01 

716 

72 

..':75. 

10.07 

1 1 .  82 

5.340 
53 1 

.0 

.0 

Preservativt  p«  riod. 

First  Bubperiod: 

Total 

2,957 

591 

2,953 
591 

2,908 
582 

2,976 

61 

12 

42 

8 

13 

40 
8 

305 
61 

309 
62 

302 
60 

314 
63 

366 
73 

351 
70 

368 
74 

354 
71 

2.06 

10.31 

12.37 

2,591 
518 

2,602 

520 

2,540 

508 

2,622 
524 

5.00 

Average 

1.00 

Second  Bubperiod: 

Total 

Average 

Third  subperiod: 

i 

1.42 

10.46 

1 1  Bfl 

7.50 
1.50 

2.  27 

10.39 

12.65 

10.00 
2.00 

Fourth  subperiod: 

Total 

Average 

1 .  34 

10.55 

11.90 

12.50 
2.50 

Entire  preservative  period: 

Total 

Average 

1 1 ,  794 

.V.HI 

209 

10 

1,230 
62 

1,439 
72 

1.77 

10.43 

12.20 

10,355 
518 

35.00 

i .  75 

After  period. 

First  subperiod: 

Total 

Average 

2,860 
572 

2,813 
563 

64 
13 

62 
12 

289 
58 

270 
54 

353 
71 

332 
66 

2.24 

10.10 

12.34 

2,507 
501 

2,481 
497 

.0 
.0 

Second  Bubperiod: 

Total 

Average 

2.20 

9. 60 

11.80 

.0 
.0 

Entire  after  period: 

rotal 

5,673 
567 

126 
13 

650 

08 

2.  22 

12.07 

1,988 
499 

.0 

.0 
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Table  XVII. — Solids  balaneet        -     u  VIII— Continued. 

[Averages  are  per  day.] 
No.  2. 


Period. 

l 

In 
food. 

In 
feces. 

3 

In 
urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

In 
feces 

(2-5-1). 

6 

In 
urine 
(3+1). 

i 

In 

and 
urine 
(4+1). 

8 

Bal- 
ance. 

(1-4) 

9 

Ben- 
zoic 
acid  ad- 
minis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

3,255 

651 

3,335 

Grams. 
104 
21 

126 
25 

Grams. 
327 

65 

375 

75 

Grams. 
431 

86 

501 
100 

Per  ct. 

3.20 

Pent. 
10.05 

Per  cL 

13.24 

Gram*. 
2,824 

2,834 

Grams. 
0.0 

.0 

Second  subperiod: 

Total 

3.78 

11.24 

15.02 

.0 

.0 

Entire  fore  period: 

Total 

6,590 
659 

230 
23 

702 
70 

932 
93 

3.49 

10.65 

14.14 

5,658 

.0 

.0 

Preservative  period. 

PlTBl  subperiod: 

Total 

3,294 

3,250 
660 

3,308 

882 

3,165 
633 

137 
27 

144 

29 

150 
30 

136 
27 

369 
74 

385 

382 

76 

356 
71 

506 

101 

529 
106 

532 
106 

492 

98 

4.16 

11.20 

15.  36 

2,788 

558 

2,  721 
544 

3  777 
'556 

■ 

1.00 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

4.43 

11.85 

1.50 

4.37 

11.53 

15.90 

10.00 

Fourth  subperiod: 

Total 

4.30 

11.25 

2.50 

Average 

.50 

Entire  preservative  period: 
Total 

13,018 
651 

S67 

28 

1, 402 

75 

103 

4.35 

11.46 

15.82 

10,969 

.548 

Average    . 

After  period. 

Flnl  subperiod: 

Total 

A  wan 

3,167 
633 

137 

27 

121 
24 

357 

71 

351 
70 

494 
99 

472 
94 

4.33 

11.27 

15.60 

.0 
.0 

:  sub  period: 

Total 

11.08 

14.90 

.0 

Average 

.0 

Entire  after  period: 
Total 

♦>,  885 
634 

858 
80 

7ns 
71 

966 

97 

i  07 

11. 18 

15  85 

.0 

Average     

.0 
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Table  XVII.    Solids  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 
No.  3. 


Period. 

1 

In 
food. 

•i 

In 
feces. 

3 

In 
urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

In 
feces 

(2-5-1). 

6 

In 
urine 
(8+1). 

7 

In 
feces 
and 
urine 
4+1   . 

8 

Bal- 
ance 
(1-4). 

0 

Ben- 
zoic 
acid  ad- 
minis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

3,225 

045 

3,257 
651 

Grams. 
91 
18 

93 
19 

Grams. 
288 
58 

300 

til 

Grams. 

379 

70 

399 

SO 

Per  ct. 
2.82 

Per  ct. 
8.93 

Per  ct. 
11.75 

Grams.    Grams. 

2,846          0.0 

509             .0 

Second  subperiod: 

Total 

2.80 

9.40 

12.25 

2,858            .0 

Average 

.".71              .0 

Entire  fore  period: 

Total 

0,482 
048 

184 
18 

594 
59 

778 
78 

2.84 

9.10 

12.00 

.".,  704              . 0 

.-.70             0 

Preservative  period. 

First  subperiod: 

Total 

3,300 
000 

3,301 
680 

2,483 

497 

3,183 
037 

112 
22 

127 
25 

52 
10 

124 
25 

303 
61 

346 
69 

258 
52 

279 
50 

415 
83 

473 
95 

310 
02 

403 
81 

3.39 

9.18 

12.58 

2,885 

577 

2,828 

505 

2,173 

435 

2,780 

5.00 

1.00 

Second  subperiod- 

Total 

3.85 

10.48 

li.::.; 

7.50 

1.50 

Third  subperiod: 

Total 

2.09 

10.39 

12.48 

1.00 

.20 

Fourth  subperiod: 

Total 

3. 90 

8.77 

12.66 

.0 

556            .0 

Entire  preservative  period: 
Total 

12,207 
613 

415 
21 

1,180 
59 

1,001 
80 

3. 38 

9.07 

13.06 

10,666 
533 

13.50 

.08 

After  period. 

First  subperiod: 

Total 

3.3G2 
072 

3,295 
659 

75 
15 

73 
15 

306 

01 

278 

50 

381 

70 

351 
70 

2.23 

9.10 

11.33 

2,981 
590 

2,944 
589 

.0 

Average 

.0 

Second  subperiod: 

Total 

2.22 

8.44 

10.65 

.0 

.0 

Entire  after  period: 
Total.  .. 

148 
L5 

684 

73 

2.22 

8.77 

11    (HI 

.0 

.0 
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Table  XVII. — Solids  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 
INTo.  4. 


Period. 

1 

In 
food. 

2 

In 

3 

In 

urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

In 
feces 

(2-s-l   . 

6 

In 
urine 

(3-3-1) 

7 

In 

feces 

and 

urine 

(4-1-1). 

8 

Bal- 
ance 

9 

Ben- 
zoic 
acid  ad- 
minis- 
tered. 

Fore  period. 

First  Bubperiod 

Total 

Average 

Grams. 

2  664 

S31 

516 

Grams. 

17 

».7 
13 

Grams. 
261 
52 

7.4 

Grams. 
344 

69 

' 
67 

Pen  ■■ 
3. 13 

Per  <■'. 
12.98 

Grams. 
446 

Grams. 

0.0 

.0 

Second  suBperiod: 

Total 

Average 

2.60 

10.40 

12.99 

.0 

.0 

Entire  fore  period: 

Total 

Average 

1.50 
15 

53 

679 

(IS 

10.11 

12.98 

1,553 

455 

.0 
.0 

Preeervativt  period. 

First  Bubperiod: 

Total 

Average 

2,610 
622 

:.ll 

519 
2,615 

76 

15 

68 

14 

68 
14 

74 
15 

255 
51 

261 
260 

331 

66 

329 

66 

66 

66 

2.91 

«.*.  77 

12  68 

2,279 
2,240 

lis 

- 

45 : 

•j.  is; 

1  7 

5.00 

1.0(1 

Second  BuBperiod: 

Total 

Average 

2.65 

10.  16 

12.81 

7.50 

1.  50 

Third  Bubperiod: 

Total 

Average 

2.62 

Ki.  02 

12.63 

10.00 
2.00 

Fourth  Bubperiod: 

Total 

Average 

10.  26 

13.20 

12.50 

.'.  50 

Entire  preservative  period: 

Total 

Average 

10,290 

514 

14 

1,034 

1,320 
66 

2.78 

10.05 

MN 

1  7.". 

After  period. 

First  Bubperiod: 

i  otaJ 

512 
2,615 

79 
16 

62 
12 

288 

58 

240 

48 

367 

7:; 

60 

3.09 

11.25 

1434 

o 

Average 

.0 

Second  Bubperiod: 

Total 

9.  is 

11.55 

o 

Average 

.0 

Entire  after  period: 

Total 

5,  175 
518 

ill 
14 

67 

10.  20 

o 

Average 
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Table  XVII. — Solids  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 
:n"o.  r>. 


Period. 

l 

In 

food. 

2 

In 

3 

In 
urine. 

4 

In 

feces 

and 

urine 

(2+3). 

5 

In 
feces 
2+]   . 

G 

In 
urine 
(3-1). 

7 

In 
feces 
and 

urine 

(4-Hl). 

8 

Bal- 
ance 

(1-4). 

9 

Ben- 
zoic 
acid  ad- 
minis- 
tered. 

Fan  i»  Hod . 

First  subperiod: 

Total 

Grams. 

473 

2, 48f> 
497 

1,849 

IN.", 

Grams. 
16 
9 

7s 
16 

Grams. 

a  210 

42 

•jo:. 
41 

Grams. 
256 
51 

283 

57 

Per  et. 
1.95 

Per  et. 

8.89 

V,r  et. 
10.83 

Grams. 

2,107 

422 

2,203 
440 

Grains. 
0.0 

.0 

Second  subperiod: 
Total 

:;.  1 1 

8.25 

11.38 

.0 

Average 

.0 

Entire  fore  period: 

Total 

124 
12 

415 
42 

539 

54 

2.56 

8.56 

11.12 

4, 310 

t.'.l 

.0 

.0 

Preservativt  period. 

Firsl  subperiod: 

Total 

2.  151 
490 

_',.".().'. 
501 

2,435 

487 

2,397 
479 

87 
17 

72 
14 

75 
15 

94 
19 

220 
44 

a  246 
49 

241 

48 

a  202 
40 

307 

61 

318 

64 

316 

6:5 

296 
59 

3.55 

8.98 

12.53 

•J,  144 
429 

2,187 

4:57 

2,119 
424 

2,101 

420 

5.00 

1.00 

Second  subperiod: 

Total 

2.87 

9.  82 

12.69 

7.50 

Average 

1.50 

Third  Bubperiod: 

Total 

3.08 

9.90 

12.98 

8.00 

L.60 

Fourth  Bubperiod: 

Total 

3.92 

8.43 

12.35 

3.00 

Average 

.60 

Entire  preservative  period: 
Total 

9,788 
489 

328 
16 

909 
45 

1,237 
62 

3.35 

9.29 

12.64 

B,551 

427 

23.50 

1.18 

After  perio'i. 

First  subperiod: 

Total 

2,402 
492 

2,495 
499 

<7 
19 

61 
12 

a  222 
44 

202 

40 

319 

64 

263 
53 

3.94 

9.02 

12.96 

2,143 
428 

2,232 
146 

.0 

.0 

Second  subperiod: 

Total        

2.44 

8.10 

10.54 

.0 

.0 

Entire  after  period: 

Total 

4,957 

4% 

158 

it. 

424 

582 

3.19 

8.55 

1171 

138 

.0 

Average 

.0 

Daily  average  added  to  complete  record. 
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Table  XVII. — Solids  balances  for  Series  VIII — Continued. 


[Averages  are  per  day.] 
No.  6. 


Period. 

1 

In 
food. 

8 

In 
feces. 

3 

In 
urine. 

4 

In 
feces 
and 
urine 

(2+3). 

5 

In 
feces 

(2+iy. 

6 

In 
urine 
(3+1). 

7 

In 
feces 
and 
urine 

8 

Bal- 
ance 

1-4   . 

9 

Ben- 
zoic 
acid  ad- 
minis- 
ter.-]. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
2,880 

2,888 
578 

Grams. 
162 
32 

135 
27 

Grams. 
289 

273 

Grams. 
47.1 
90 

408 

82 

Perct. 

Perct. 

10.03 

Per  it. 
15.66 

Gram*. 
2,  BO 

0.0 

Average 

.0 

Second  subperiod: 

Total 

Average 

4.  67 

14.13 

.0 
.0 

Entire  fore  period: 

Total 

Average 

:,77 

30 

859 
86 

:..  15 

9.74 

14.  v» 

491 

.0 

.0 

Prcsrrnitiir  jisriod. 

First  subperiod: 

Total 

average 

588 

2,767 
553 

2.743 
549 

2,695 
539 

147 
29 

110 

22 

134 
27 

114 
23 

2g2 

56 
273 

429 
399 

Ml 

416 

S3 

387 

77 

5.00 

9  60 

1460 

2,509 

- 

5.00 
1.00 

Second  subperiod: 

rotal 

Average 

Third  sabperiod: 

Total 

10.44 

1  L  42 

7.50 
1.50 



10.28 

15.  17 

10.00 

Average 

2.00 

Fourth  subperiod: 

Total 

\\ erage 

4.23 

10.13 

.0 
.0 

Entire  preservative  period: 

Total 

Average 

11.143 

505 
25 

1.  12.. 
56 

1,651 

4.  53 

10.10 

14.64 

9,512 

1.  13 

After  period. 

Kir-t  subperiod: 

Total 

■  2,814 

136 
27 

13 

279 
56 

:,1 

415 

83 

8321 

10.06 

1 
471 

.0 

.0 

Second  subperiod: 

Total 

11.41 

.11 

.0 



Kntire  after  period: 

Total 

- 

20 

73 

3.  62 

1,847 

,0 

Average 

.0 

■  Dal  Ided  to  complete  record. 
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Table  XVII. — Solids  balances  for  Series  VIII — Continued. 


[Averages  are  per  day.] 
iNTo.  7. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In 

feces 
and 

urine 

(24-3. . 

5 

In 
feces 
(2+1). 

6 

In 

urine 

(3+1). 

7 

In 

feces 

and 

urine 

(4+1). 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
ben- 
zoate 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid). 

Fort  period. 

First  subperiod: 

Total 

Grams. 

2, 672 

534 

Grams. 
93 
19 

88 
18 

Grams. 

271 
54 

282 
56 

Grams. 

364 

73 

370 

71 

Per  ct. 
:;.  68 

Per  a. 

10.71 

Per  ct. 
1 1.  39 

Grams. 

2,166 

433 

2,302 
160 

Cm  ins. 
0  0 

Average 

.0 

Second  subperiod: 

Total 

3.29 

10.55 

13.85 

0 

Average 

.0 

' 

Entire  fere  period: 

Total 

5,202 

181 
18 

553 
55 

734 
73 

3.  \S 

10.63 

11.  11 

i.  168 
447 

.0 

Average 

.0 

Prest  nnli.  <   p<  riod. 

First  subperiod: 

Total 

j.  163 
493 

2,691 

.Ms 

2,619 
524 

2,290 
158 

78 
16 

105 
21 

72 
14 

73 
15 

270 

54 

275 

55 

262 
52 

277 
55 

348 

70 

380 
76 

334 

67 

350 
70 

a  17 

in.  96 

14.  13 

2.11.". 
123 

2.211 
112 

2,285 

1.-.7 
1,940 

4.  (.)0 

.  9f 

Second  subperiod: 

Total 



I.o.-, 

10.61 

1467 

7.  51 

1.  ."(I 

Third  subperiod: 

Total 

2.  7.'. 

10.00 

12.75 

10.00 

Average 

Fourth  subperiod: 

Total 

2  oo 

3.19 

12.  10 

15.28 

c.  :n 

Average 

1...H 

Entire  preservative  period: 
Total 

9,  963 

IMS 

326 
16 

1,084 
54 

1,412 
71 

3.29 

10.88 

11.  17 

8,551 
427 

1. 1.-. 

After  period. 

First  subperiod: 

Total 

2,387 
177 

2,  «7.-. 
1 1 5 

98 

19 

117 
23 

237 

17 

is 

332 

66 

71 

a  9i 

'.i.  98 

13.91 

2,055 

111 

1,719 
844 

.0 

.0 

Second  Bubperiod: 

Total 

5.64 

11.. V2 

17.  If, 

.0 

.0 

Entire  after  period  : 

1 

l.  162 

lib 

212 

21 

176 

48 

688 
69 

4.75 

10.  67 

I.",.  12 

:;.77i 

i77 

.0 

.0 
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Table  XVII. — Solids  balances  for  Series  VIII—  Continued. 
[Averages  are  per  day.] 

No.  e. 


Period. 

l 

In 
food. 

2 

In 
feces. 

3 

In 

urine. 

4 

In 
feces 
and 

urine 
(2+3). 

5 

In 
feces 

(2+1). 

6 

In 
urine 

(3+1). 

7 

In 

and 
urine 
(4+1). 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
ben- 
Eoate 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid). 

Forf  period. 
First  aubperiod: 

Total 

drams. 
2,935 

Grams. 
126 

49 
10 

Grams. 
290 

58 

280 

Grams. 
416 
83 

329 

Perct 

4.4.1 

Per  ct. 
10.20 

iVr  ct. 
14.63 

Grams. 
2,427 

521 

Grams. 
0  0 

Avcmu'i' 

0 

Second  Bubperiod: 

Total 

1.67 

9.54 

11.21 



n 

Entire  lore  period: 

Total 

5,778 

578 

IT", 
is 

570 
57 

74.') 
74 

12.89 

504 

o 



n 

Prt                    Hod. 



A  reran 

2,820 
2,840 

112 

100 
20 

105 
21 

303 
61 

a  306 

.,1 

308 

300 
60 

US 
S3 

406 
81 

4(17 
81 

405 
Bl 

3.82 

10.33 

14. 15 

J.. MS 
504 

2,414 

4v7 

.'.401 
480 

4.90 
08 

Becond  Bubperiod: 

1 

Average 

3.55 

10.85 

14.40 

7.:/) 
l  'A 

rhir<l  Bubperiod: 

Total 

AviTilL'l' 

14.33 

10. IN) 

Fourth  Bubperiod: 



Average 

3.  74 

10.69 

14.4:5 

12.50 

Entire ;                   period 



1 1 .  31X1 

570 

416 
21 

1,217 
61 

10.68 

14.33 

\\  t-raL'i- 

r  pt  Hod. 
ubperiod: 

581 

108 

117 

8M 

61 

413 

10.46 

14.21 



Average 

Becond  Bubperiod: 



a  reran 

Entire  after  period : 

10.04 

o 

I      J'.ull.  M, 


idded  to  complete  period. 

j.i  -l    08        L6 
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Table  XVII.  —Solids  balances  for  Series  VIII—  Continued. 
[Averages  are  per  day.] 
No.  9. 


1 

2 

3 

4 

3 

6 

7 

8 

9 

Period. 

In 
food. 

In 
feces. 

In 
urine. 

In 

feces 

and 

urine 

(2+3>. 

In 
feces 

(2-s-l  . 

In 
urine 
(3+1). 

In 
feces 
and 

urine 

Sal- 
s' nee 
(1-4). 

Sodium 
benzo- 
ate  ad- 
minis- 
tered 
calcu- 
lated 
as  ben- 
zoic 
acid). 

Fore  period. 

il  'period: 

Total 

Average 

Grams. 
2,615 

523 

519 

Grams. 

- 

81 

16 

Grams. 
8 
68 

307 

61 

Grams. 

- 

388 

78 

Perct. 

rcr  rt. 

12.93 

Per  ct. 
16.44 

Grams. 

437 

2,20S 
441 

Grams. 

0.0 

.0 

Second  subperiod: 

Total 

Average 

3.12 

11.83 

14.95 

.0 
.0 

Entire  fore  period: 

Total 

Average 


5,211 
521 


173 

17 


64 


81S 


native  period. 

lbperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 


513 

2,536 
507 

2,502 

500 


47 


> 


305 
61 


:\3i 
71 


375 
75 


:  • 


ond,  and  third  BUD- 
peria 

Total 

Average 


7,604 

507 


-  period. 

First  subperiod: 

Total 

Average 

nod. 

Total 

Average 


Entire  after  period: 
Total 

Av.rag' 


177 
12 


'.<s7 


1,164 

78 


21 


: 


r.s 


12.38       15.70 


139 


.  78        14.61         2,191 
438 


12.03       15.62         2,140 


1.56       14.15       15.71         2,109 
421 


2.33 


421 
84 


3.30 


15  31  6,440 


- 


- 


1 .;.  i:> 


16.53 


17.53 


2,126 


417 


4.90 


7.50 
1.50 


10.00 
2.00 


429        '1.12 


Ided  to  complete  | 


e A  vera. 
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Table  XVII. — Solids  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

>T<  ..  lO. 


Period. 

1 

In 
food. 

•  » 
In 

3 

In 
urine. 

4 

In  feces 

und 
urine 

In 

- 

6 

In 
urine 

In  feces 
and 
urine 

8 

Bal- 
ance 

9 

Sodium 
ben- 

admin- 

calcu- 

benzoic 

Fort  | 

rii  d: 


Grams. 
2.808 

3.018 

Gra  ms. 
96 
19 

51 
10 

Grams. 

250 
50 

Grams. 
342 

68 

301 
60 

3.42 

Per  ct. 

-     - 

Grams. 

i 

2.717 

o.u 

Average 

Second  Bubperiod: 

Total 

rage 

.0 

8.28 

1 

.0 
.0 

Entire  fore  period: 

Total 

Average 

- 

147 
IS 

496 
50 

643 

-     - 

11.04 

.0 

Prr                      ';od. 

First  subperiod: 

Total      

"- 

48 
10 

142 

"_ 
14 

54 
13 

283 

282 

48 
a  218 

331 
66 

424 
85 

312 
282 

1.71 

10. 10 

11.  si 

■•> 

Second  subperiod: 

Total                     

- 

14.91 

7.  .Ml 

Third  subperiod: 

Total        

-   "- 

2. 335 

rage 

Fourth  subperiod: 



- 

11.53 

.0 
.0 

Entire  i  ••                   period: 

10,740 

Ifl 

1,023 
51 

1,349 



1  l>2 

r  <>d. 
ubperiod: 

19 

ig 

74 

.0 

.0 

.  subperiod: 

Total 





Averagi 

- 

188 

71 



.  ■ 
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Table  XVII. — Solids  balances  for  Series  T7JJ— Continued. 


[Averages  are  per  day.] 
No.  11. 


Period. 

1 

In 

food. 

2 

In 

fetes. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

feces 

.'     1    . 

In 
urine 
(3-1). 

and 

urine 
(4h-1). 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
ben- 

Eoate 
admin- 
istered 
(calcu- 
lat   das 
benzoic 

acid). 

For*  | 
First  Bubperiod: 

Total 

Average 

.  Bubperiod: 

Total 

Average 

Cm  ids. 

3,092 

618 

3.295 
659 

drums. 
75 
15 

84 
17 

Grams. 

333 

67 

297 
59 

drams. 
408 
82 

381 
76 

Perct. 
2.43 

Vir  ct. 

10.77 

l>ir  ct. 
13.20 

drums. 

2,684 

536 

2,914 
583 

drums. 

0.0 

.0 

2.55 

9.01 

11.56 

.0 
.0 

Entire  fore  period: 

Total    

6,387 

159 
16 

630 
63 

789 
79 

2.49 

9  86 

12.35 

5,598 
560 

0 

.0 

Preservatit  e  period. 

First  Bubperiod: 

Total 

3,319 
664 

3,201 
640 

3,263 
653 

2,948 
590 

124 
25 

112 
22 

72 
14 

100 
20 

355 

71 

331 

66 

377 

7.". 

67 

479 
96 

443 
89 

449 

90 

437 

87 

3.74 

10.70 

14.43 

2,840 
568 

551 

2.814 
563 

2,511 

4.90 

.98 

Second  BUDperiod: 

Total 

3.  50 

10. 34 

13. 84 

1    .Ml 

Third  Bubperiod: 

Total             

2.21 

11.56 

13.  76 

10.00 

j  oq 

Fourth  Bubperiod: 

Total 

3.39 

11.43 

14  82 

2  50 

.Ml 

Entire  preservative  period: 
Total             

12, 731 

408 
20 

1,400 
70 

1,808 
90 

3.20 

11.00 

14  20 

10,023 

547 

24.90 

l .  25 

AftT  period. 

First  Bubperiod: 

Total 

3,305 
661 

645 

106 

21 

'.17 
19 

318 
64 

306 
61 

424 

403 

81 

3  21 

It  62 

12.83 

2,881 
564 

.0 

.0 

Second  BUDperiod: 

Total 

3.01 

'.•  4> 

12  50 

.0 

.0 

Entire  after  period: 
Total     . 

6,531 
653 

203 

20 

'•-' 

3 

3   11 

1/  66 

1 
;,7ii 

.0 

.0 
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Table  XVII. — Solid*  balances  for  Series  VIII — Continued. 

[Averages  are  per  day.] 

No.    1-J. 


1 

2 

:$ 

4 

5 

6              7 

8 

9 

Sodium 
ben- 

Period. 

In 
food. 

In 

In 

urine. 

In  feces 
and 

urine 

In 
feces 

In 

urine 
(3-1). 

In  feces 
and 
urine 

Bal- 
ance 

(1-4;. 

Eoate 

admin- 
istered 
(calcu- 
lated as 
benzoic 
acid'. 

Fore  period. 

First  aubperiod: 

Total 

Average 

Grams. 
3,382 

676 

Grams. 
130 
26 

Grams. 
311 

Grams. 
441 
88 

Per  ct.  Per  ct. 
3.  B4 

Per  ■ I. 

13.  04 

Grams. 
2,941 

Grams. 

0.0 

.0 

Second  subperiod: 

Total 

Average 


701  23  63 

3.503  113  316 


S6       3. 23 


Entire  fore  period: 
Total 

Average 


I    38!  .; 

24  63 


Preseriatii  t  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total 

Average 


3,486  115 

23 


686 


3, 104 
621 


139 
28 


364 
73 

360 
72 

356 

71 

304 
61 


B70       3.53 
B7 


470 
96 


458 
02 


9.02       12.25  615 

3.074 


9.11      12.64         6,015 



in.  44       13.74  I  : 



10.48       13.34 
504 


451       2.85       1"  69       13.55        2  B78 
90    


Entire  preservativ 
rota! 

Average 


period: 


13.351 


After  pt  riod. 

tibperiod: 

Total 

average 

Second  subperiod: 

Total 

Average 


l  ntire  after  period 

Potal.     

average 


447 

22 


64] 


103 
21 


211 
21 


1,384 


280 


61 


92 


78 


:;.  16 


M7       3.29 

- 


9.79 


10.37 


14.27 




13.71       11,520 


13.  15 


8.91 


551 


12  75 


100 


r.  50 

1.50 


10.00 
2.00 


^    40 
1.  12 
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Table  XVII. — Solids  balances  for  Series  VIII — Continued. 

SUMMARIES. 

[Averages  arc  per  man  per  day.] 

Nos.  1  and  4. 


Period. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Average 

Total 

Entire  fore  period: 

Total 

Average 


1 

2 

3 

In 

In 

In 

food. 

feces. 

urine. 

(}rams. 

Grams. 

Grams. 

5, 634 

125 

559 

563 

12 

56 

5,654 

131 

580 

565 

13 

58 

11,288 

256 

1,139 

565 

13 

57 

In  feces      ju 
and      feces 

urine 


(2+3). 


(2-s-l). 


Preservatiu  period. 

First  subperiod: 

Total 

Average 

Becond  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Fourth  subperiod: 

Total 

Average 


5,567 
557 

562 

5,504 
550 

5,491 
549 


Entire  preservative  period: 

Total 

Average 


22.084 
552 


After  pi  Hod. 

First  Bubperiod: 

Total 

Average 

Becond  subperiod: 

Total 

Average 


5,420 


5,  428 
5 12 


Entire  after  period: 
Total 

Average 


10,848 

5  u 


Grams.  Perct. 
684       2.25 


G  7  8 

In  feces 
and    | 
urine 
(4-D 


In 
urine 
(3-D 


Perct.    Perct. 
10. 08       12. 33 


Bal- 
ance 
(1-4). 


Grams. 

4,950 

495 


711 
71 


2.32       10.26       12.57         4.943 
494 


1,395  I     2.27  |     10.09  |     12.36 


496 


137 

11 


lid 
11 


134 
13 


195 

12 


143 

1  1 


267 

i.; 


56 


570 
57 


562 
56 


572 

57 


2, 264 
57 


510 

.".I 


1,087 

54 


7o 


2.  46       10.  C6       12.  52 


680       1.99       L0.32       12.31 

68    

696       2.43  I     10.21       12.64 

69    

686  I     2. 07       10.  42       12.  49 



2, 759       2.  24       10.  25 


720       2.64       10.64 


634       2  28         9    I" 



1,354       2.46  l    10.02 

(17    


12.49 


13.28 


11.68 


4,870 
487 

4,842 
484 


481 


4,805 
481 


19,325 
183 


•1.7(H) 
170 


4,794 

479 


9,  I'M 
475 


9 

Benzoic 

acid 
admin- 
istered. 


Grams. 
0.0 
.0 

.0 
.0 


10.00 
1.00 


15.00 
1.50 


20.00 

2.  00 


25.00 

2.50 


JO.  (HI 

1.75 
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Table  XVII. — Solids  balances  for  Series  1777—  Continued. 
SUMM  \i:l  E8    Continued. 

[Averages  are  per  man  per  day.] 
Nos.  1  to    (J,  iiic-lusive,  omit  t  mg  ^N"<>.  3. 


Period. 


In 
food. 


In 
feci  s. 


In 
urine. 


4 

In  feces 

and 

urine 

(2+3). 


In 
feces 
(2-5-1). 


In 
urine 
(3-1). 


7 

In  feces 

and 

urine 

(4-1) 


8 

Bal- 
ance 
(1-4). 


Benzoic 
acid 

admin- 
istered. 


Fore  period. 

First  Bubperiod: 

Total 

Average 

Second  Bubperiod: 
Total 

Average 


Grams.  Grams.  Grams. 


Entire  fore  period: 

Total 

Average 


Preseriatii  i  pt  Hod 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  Bubperiod: 

Total 

Average 


14, 132 

505 


14,303 
574 


437 
17 


470 
19 


1,385 
55 


1,433 
57 


Grams.  Per  ct.  Per  ct.    Per  ct. 

1,822       3.09        9.80       12.89 

73    


Grams.     Grains. 

12,310  0.0 

.0 


1,903       3.27 




12,460 


28,495 

570  | 


907 
18 


2,818 
50 


14,250 
570 

14,044 
13,991 


508 
20 


430 
17 


493 
20 


First,  second,  and  third  sub- 
periods: 
Total 

Average 

After  period. 
l-'ir-t  Bubperiod: 

Total 

Average 

Second  Bubperiod: 

Total 

Average 


1,431 
57 

1,490 
00 

1,407 
58 


42,285 


1,437 
19 


4.3S8 


13,818 
553 


13,906 


513 
21 


372 

15 


Entire  after  period: 

Total 

Average 


27,723 

is 


435 

57 


1,318 


3.18 
75    


3.50  [     10.04 
77 


1,926       3.10       10.61 

77  ' 


13.07 


24.770 
40.-. 


13.60 

13.71 


1,9*10       3.52       10.49       14.01 
78    


5,825       3 

.      7  s 


L0.38 


12,311 
493 


12.  lis 
485 


12,031 
482 


187 


3.71         10 


7s 


1,690       'J.  71         9.51 



55 


3.23        9.90 




12.22 


1,870 


12,215 


13.19 


481 


25.00 
1. 00 


L.50 


48.00 

1.02 


110.50 

1.47 
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Table  XVII. — Solids  balances  for  Series  VIII— Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day  .J 

Nos.  7  to   1S2,   inclusive'. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-s-l). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Bal- 
ance 
(1-4). 

9 

Sodium 
ben- 
zoate 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid). 

Fore  period. 

First  subperiod: 

Total 

Grams. 

17,270 

576 

18,019 
601 

Grams. 
612 
20 

466 
16 

Grams. 

1,789 

60 

1,732 
58 

Grams. 
2,401 
80 

2,198 
74 

Per  ct. 
3.54 

Per  et. 
10.36 

Per  et. 
13.90 

Grams. 

14,869 

496 

Grams. 

0.0 

.0 

Second  subperiod: 

Total 

Average 

2.59 

9.61 

12.20 

15,821            .0 
527            . 0 

Entire  fore  period: 

Total 

35,289 

588 

1,078 
18 

3,521 
59 

4,599 
77 

3.05 

9.98 

13.03 

30,690 
511 

.0 

.0 

Preservatit  <  period. 

First  subperiod: 
Total 

17,570 
58(5 

17,424 
581 

17,200 
573 

524 
17 

648 
22 

449 
15 

1,903 
63 

1,859 
62 

1,897 
•      63 

2,427 
80 

2,507 

84 

2,346 

78 

2.98 

10.83 

13.81 

15,143 
506 

14,917 
497 

14,854 
495 

29.  40 

.98 

Second  subperiod: 

Total 

3.72 

10.67 

14.39 

45.00 

Average 

1.50 

Third  subperiod: 

Total 

2.61 

11.03 

13.64 

58.00 

Average 

1.93 

First,     second,    and    third 
Bubperiods: 

Total 

52,194 

580 

1,621 

18 

5,658 

63 

7,280 
81 

3.11 

10.84 

13.95 

44,914 

499 

132.40 

Average 

1.47 

After  period. 

First  sul>i>eriod: 

Total 

17,266 
576 

16,522 

501 

20 

655 
22 

1,797 
60 

1,688 

2,388 
80 

2,343 

7s 

3.42 

10.41 

13.83 

14,878 
496 

14,179 
173 

.0 

Average 

.0 

Second  subperiod: 

Total 

Average 

3.98 

in  22 

II    is 

.0 

.0 

Entire  after  period: 
Total  

1,246 
21 

:;.  is:. 

4,731 
79 

L0.31 

i  i  00 

184 

.0 



.0 
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Table  XVII. — Solids  balances  for  Serfes  IT'//— Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

Nos.  1  to  13,  inclusive,   omitting   N"o.  3. 


Period. 

l 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In 
feces 

and 
urine 
(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In 

feces 

and 

urine 

(4+1). 

8 

Balance 

(1-4). 

9 

Pre- 
serva- 
tive 
admin- 
istered 
(calcu- 
lated as 
benzoic 
acid  . 

Fore  jjt  riod. 

First  subperiod: 

Total 

Average 

Grams. 
31,402 
571 

32, 382 

Grama. 

1,049 
19 

936 
17 

Grams. 

3,174 

58 

3, 165 

58 

Grams. 
4,223 

77 

4,101 

7.-. 

Per  ct. 
3.34 

Per  ct. 
10.11 

Perct. 

13.  45 

Grama.     (ir 
27,179          0.0 
494            . 0 

Second  subperiod: 

Total 

Average 

2.89 

12.66 

.0 
514             .0 

Entire  fore  period: 

Total 

Average 

580 

1,985 
18 

58 

8,324 
76 

3.11 

9.94 

13.0.". 

.0 
.0 

Pn                   riod. 

First  subperiod: 
Total 

31,820 

31,468 
572 

31,191 
567 

1,032 
19 

1,084 

942 

17 

3.334 
61 

3, 349 

3,364 
61 

3 

4, 433 

80 

4, 306 
78 

3.24 

10.48 

13.72 

27,  454 

"»4  40 

Average 

Second  subperiod: 

Total 

Average 

3.44 

10.64 

1.  50 

Third  subperiod: 

Total 

Average 

3.02 

10.78 

13.80 

106.00 
1.93 

First,     second,     and     third 
subperiods: 

Total 

Average 

573 

19 

10,047 
61 

l.'l.  105 

3.  24 

13.87 

1.47 

After  pi  riod. 

First  subperiod: 

I  otal 

Average 

1,104 
20 

1,027 
19 

3, 232 

79 

7:5 

3.  •"..-. 

10.40 

13.95 

• 
480 

.0 

.0 

Second  Bubperiod: 

rotal 

3,  42 

9.91 

13.33 

ii 

average 

553 

.0 

Entire  after  period: 

Total 

Average 

61,511 

2,  131 

„ 

10.  16 

13.65 

.0 
.0 

SUMMARY  OF  RESULTS. 


MEDICAL  AND  CLINICAL  DATA. 

The  observations  made  Bnow  thai  both  benzoic  acid  and  benzoate 
of  soda,  when  administered  to  health}  young  men  in  the  quantities 
described,  produce  marked  Bymptoms  of  discomfort  and  malaise  in 
the  majority  of  cases.  There  was  little  difference  noted  in  the 
effect  of  the  two  forms  of  the  preservative  in  the  production  of  these 
Bymptoms.  The  most  common  Bymptoms  are  nausea  and  headache 
which  occurred  in  nine  and  eight  cases,  respectively.  The  nausea 
resulted  in  vomiting  in  <>nl\  three  cases.     Seven  of  the  subjects  com- 
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plained  of  weakness  and  also  of  burning  and  irritating  sensations  in 
the  esophagus.  Hunger  was  increased  in  three  cases,  and  indigestion 
was  especially  noted  five  times. 

The  fact  that  these  symptoms  were  not  produced  in  all  cases  illus- 
trated a  point  prominently  brought  out  in  the  previous  investiga- 
tions, namely,  the  different  degrees  of  toleration  of  the  substance 
administered  in  different  individuals.  It  should  not  be  forgotten 
that  the  subjects  upon  whom  the  experiments  were  made  represent 
the  highest  type  of  health  and  resistance.  Hence,  it  is  fair  to  infer 
that  with  less  resistant  types,  such  as  children  and  persons  with  weak 
stomachs  or  other  disorders  of  the  digestive  functions,  or  those  suffer- 
ing from  impaired  vitality  in  any  form,  the  effects  of  the  adminis- 
tration of  the  drug  would  have  been  more  pronounced.  It  is  evident, 
therefore,  that  the  administration  of  both  benzoic  acid  and  benzoate 
of  soda  results  in  serious  disturbances  of  the  digestive  functions,  with 
positive  indications  of  illness,  which  may  easily  be  increased  to  nausea 
and  vomiting,  while  headache  is  a  very  common  symptom,  developed 
together  with  a  feeling  of  physical  weakness  and  an  unfitness  to  per 
form  ordinary  work. 

BODY  WEIGHT. 

A  study  of  the  figures  shows  that  in  the  case  of  the  subjects  who 
received  benzoic  acid  there  was  an  average  loss  of  weight  during  the 
preservative  period  of  about  half  a  kilogram,  or  slightly  more  than  one 
pound,  and  an  additional  loss  during  the  after  period  of  0.4G  kilogram, 
again  a  loss  of  about  a  pound.  The  loss  in  weight  of  those  who  received 
benzoate  of  soda  was  very  much  less,  amounting  to  ():2'2  kilogram,  or 
about  0.5  pound,  during  the  preservative  period,  and  an  additional 
Loss  of  about  0.36  kilogram  during  the  after  period,  making  alto- 
gether a  total  average  loss  of  1.3  pounds  for  the  entire  observation. 
This  illustrates  a  fact  which  is  brought  out  in  nearly  all  of  the  other 
studies,  namely,  that  while  the  immediate  effecl  of  benzoate  of  soda 
on  the  metabolic  activities  was  less  marked  than  that  of  benzoic  acid, 
the  effect,  after  the  withdrawal  of  the  preservative,  was  more  pro- 
nounced, SO  that  the  final  result  was  almost  as  injurious  as  that  pro- 
duced by  the  benzoic  acid  alone.' 

The  final  conclusion,  which  is  drawn  from  a,  study  of  these  data,  i> 
thai  the  administration  of  benzoic  acid  as  such,  or  sodium  benzoate, 
in  the  quantities  mentioned,  produces  a  condition  of  the  digestive  activ- 
ities which  causes  a  loss  in  the  weight  of  the  body.  In  other  words, 
t  he  activities  of  akatabolic  nature,  which  result  in  the  destruction  and 
excretion  of  tissue,  are  greater  than  those  of  an  anabolic  nature,  which 
build  up  the  tissues.  This  effect  does  not  cease  immediately  upon  (he 
w ithdraw al  of  i he  preservative,  but  is  continued  in  the  majority  of  the 

throughout    the  entire  after  period.      Hence,  it   is  e\  ident    that 
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the  administration  of  these  drugs  in  foods  tends  to  derange  the  normal 
activities  of  the  body  and  to  cause  a  loss  of  tissue,  resulting  not  only 
in  disturbances  of  health  but  also  in  a  slight  decrease  in  the  weight 
of  the  body. 

EXCRETION  OF  BENZOIC  AND  HIPPTJRIC  ACIDS. 

Hippuric  acid  is  the  most  important  natural  constituent  of  the 
urine  of  herbivorous  animals  whose  food  contains  large  quantities 
of  aromatic  substances  which,  either  by  oxidation  or  reduction,  are 
converted  into  bodies  containing  the  benzene  nucleus.  The  benzene 
nucleus  by  combination  with  glycocoll  is  converted  into  hippuric 
acid,  in  which  form  it  is  excreted.  Hippuric  acid  is  a  normal  con- 
stituent of  the  urine  and  the  data  show  a  fact,  already  well  recog- 
nized by  physiologists,  namely,  that  the  administration  of  benzoic 
acid  or  benzoate  of  soda  to  the  human  animal  increases  the  quantity 
of  hippuric  acid  so  excreted.  The  limit  of  conversion  of  benzoic 
acid  into  hippuric  acid  is  determined  by  the  quantity  of  available 
glycocoll.  Any  excess  of  benzoic  acid  over  the  quantity  which  can 
thus  be  converted  into  hippuric  acid  is  excreted  as  benzoic  acid. 

In  the  original  experiment  the  total  benzoic  acid  recovered  (both 
as  hippuric  and  as  benzoic  acid)  amounts  in  the  case  of  those  receiving 
benzoic  acid,  to  81.32  per  cent  of  the  total  quantity  ingested,  while  for 
those  receiving  sodium  benzoate  the  total  quantity  amounts  to  61.4] 
per  cent.  Thus  there  is  shown  a  marked  tendency  to  restrict  the 
excretion  of  benzoic  acid  when  administered  as  benzoate  of  soda, 
the  total  decrease  being  almost  exactly  20  per  cent  as  compared 
with  the  excretion  of  benzoic  acid.  Tt  is  thus  seen  thai  much  larger 
quantities  of  benzoic  acid  are  retained  in  the  system  after  a  given 
time  when  administered  a-  benzoate  of  soda  than  when  administered 
as  benzoic  acid.  This  fact  is  another  confirmation  of  what  Is  shown 
in  so  many  other  instances  in  tin-  study  of  the  retarded  effect  of  the 

preservative  upon  the  system  when  administered  as  benzoate  of 
soda. 

The  results  of  the  supplemental  study  conducted  with  six  subji 
over  a  period  of  twenty-nine  days  'a  fore  period  of  live  day-,  a  pre- 
servative period  of  ten  day-,  and  an  after  period  of  fourteen  days  . 
and  a  smaller  ingestion  of  the  preservative  a  total  of  12.5  grams), 
again  showed  the  -l«>wcr  elimination  of  the  preservative  when  admin- 
istered as  benzoate  «»f  soda.  During  the  preservative  period  (.'-"»  per 
cent  of  the  amount  Ingested  a-  benzoic  acid  w.i-  recovered  as 
hippuric  acid,  while  for  those  receiving  benzoate  of  soda  only  72  per 
cent  w  as  recovered.  The  differing  conditions  of  the  two  experiments, 
especially  the  decreased  amount  of  preservative  and  the  fact  that  the 
analyses  in  the  second  case  w  ere  made  on  t  he  daih  samples  instead  of 
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the  composites,  account  largely  for  the  fact  that  all  of  the  benzoic 
acid  was  recovered  as  hippuric  acid  in  the  supplemental  study.     At 

the  close  of  the  first  after  subpeiiod  the  entire  amount  of  benzoic  acid 
-ted  had  been  recovered,  while  in  the  case  of  those  receiving  ben- 
zoate of  soda  only  76  per  cent  had  been  recovered.     The  increased 

tion  of  hippuric  acid  as  compared  with  the  fore  period  continued 
in  the  case  of  these  subjects  in  the  second  after  subperiod  but  only 
reached  77.6  per  cent  of  the  amount  ingested.  There  is  in  this  series, 
as  in  the  preceding  one.  about  20  per  cent  less  of  the  benzoic  acid 

ered  when  it  is  ingested  as  sodium  benzoate. 
The  increase  in  the  quantity  of  hippuric  acid  produced  and  excreted 
can  not  be  neglected  in  studying  the  effects  of  the  administration  of 
preservatives  upon  health  and  digestion.  The  preservatives  can  only 
be  regarded  as  foreign  bodies  of  a  toxic  character  which  the  system 
must  eliminate.  The  normal  burden  imposed  upon  the  kidneys  in 
the  excretion  of  the  natural  degradation  products  of  metabolism  is 
quite  sufficient  for  the  preservation  of  their  healthy  activity.  The 
additional  amount  of  excretory  matter  produced  by  the  administra- 
tion of  benzoic  acid  in  any  form  can  only  be  regarded  as  an  unnec&s- 
sary  burden. 

COMPOSITION  OF  THE  FECES. 

In  the  case  of  the  voting  men  who  received  benzoic  acid  a  slight 
increase  in  the  weight  of  the  moist  feces  is  shown  in  the  preservative 
period,  together  with  a  slight  decrease  in  the  percentage  of  moisture 
therein  and,  of  course,  a  corresponding  increase  in  the  weight  of  the 
dry  feces.  In  the  after  period  there  is  a  marked  loss  in  the  weight  of 
the  moist  feces  and  a  continued  diminution  in  the  percentag 
moisture,  while  the  weight   of  the  dry  is  slightly  decreased, 

returning  to  the  amount  found  in  the  for*'  period.  These  data  show 
that  the  effect  of  the  benzoic  a<id  was  to  inhibit  slightly  the  absorption 
of  food  material  from  the  alimentary  canal  and  thus  to  increase  the 
quantity  of  :  ted. 

In  the  case  of  the  young  men  receiving  the  benzoate  of  soda  the 
data  show  a  slight  increase  in  the  weight  of  the  moisi  and  also 

of  tl.  atage  of  moisture  therein,  while  the  amount  of  dry  I 

excreted  i-  the  same  a-  in  the  fore  period.     In  the  after  period  there 

narked  increase  in  the  weight  of  the  moist  feces,  with  little  <•}. 

in  the  water  content,  and  a  correspondingly  marked  increase  in  the 

_:it  of  the  dry  (•  reted.     The  benzoat  therefore, 

appears  to  have  had  no  immediate  effect  upon  the  absorption  from 

the  alimentary  canal,  but  upon  the  withdrawal  of  the  <::  imin- 

rption    took   place.     This   i-   another   indication   of   the 

f  the  benzoate  of  soda.     In  almost  every  instance 

tin-  data  submitted   show  that   the   effect  of   the  benzoate  of  a 
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upon  the  system  is  less  marked  and  is  produced  more  tardily  than 
in  the  case  of  the  benzoic  acid.  These  data  do  not  show  that  the 
preservative  has  produced  any  marked  effect  of  a  systematic  char- 
acter upon  the  weight  and  water  content  of  the  feces.  The  average 
weight  of  dry  feces  per  man  per  day  increased  very  slightly  (1  gram) 
in  the  preservative  period  in  the  case  of  those  receiving  benzoic  acid. 
and  3  grams  in  the  after  period  in  the  case  <>f  the  >ix  men  wli<>  received 
benzoate  of  soda.  While  these  data  are  not  sufficiently  marked  to 
demonstrate  a  distinct  effect  produced  by  the  preservative,  still  the 
small  average  increase  in  the  feces  in  connection  with  the  loss  of  body 
weight  would  indicate  a  tendency  on  the  part  of  the  preservative  to 
decrease  assimilation. 

THE    URINE. 
VOLUME,   SPECIFIC   GRAVITY.    AND  TOTAL   Sol. ids. 

The  summary  of  the  data  for  the  men  receiving  benzoic  acid  shows 
a  vers*  slight  decrease  in  the  volume  of  the  urine  with  a  slight  inci 
in  its  specific  gravity,  and  an  increase  in  the  total  solids  in  the  pre- 
servative period  followed  by  a  decrease  in  the  after  period. 

In  the  case  of  the  subjects  who  received  benzoate  of  soda  there  is 
also  observed  a  slight  decrease  in  the  volume  of  the  urine  during  the 
preservative  period,  but  the  volume  in  the  after  period  remains  prac- 
tically unchanged  as  compared  with  the  preservative  period.  The 
specific  gravity  is  slightly  higher  in  the  preservative  period  than  in 
either  the  fore  or  after  periods. 

The  total  solids  in  the  urine  of  those  receiving  benzoate  of  soda  arc 
markedly  increased  during  the  preservative  period,  and  fall  again 
in  the  after  period,  but  do  not  reach  the  figure  obtained  in  the  fore 
period.  The  data  show  but  little  influence  upon  the  volume  of  the 
urine  due  t<>  the  preservative,  especially  as  during  the  pi  f  the 

experiment    the  weather  was   growing  warmer,  and    this  naturally 
would  cause  a  Blight  decrease  in  volume.     There  is,  however,  a  marked 
tendency   shown   t«>   increase   the   amount    of  total  solids  ex<  i 
under  the  influence  of  the  preservative. 

It  is  evident  that  neither  benzoic  acid  nor  bensi  any 

diuretic  effect,  but  their  influence  in  promoting  the  degradation  of 
the  tissues  of  the  body  that  i-.  in  increasing  katabolic  activity — is 
plainly  marked  by  the  increase  in  the  total  -olid-  excreted  in  the 
urine,  although  the  volume  of  the  urine  i-  slightly  diminished. 

-i  i  I'm  i: 

Under  the  administration  of  the  preservative  in  both  form-,  there 
i-  a  slight  tendency  t«»  decrease  the  excretion  «>f  Bulphur  and  phos- 
phoric acid  in  relation  to  the  quantity  of  nitrogen  excreted,  frhflf 
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effect  is  produced  upon  the  excretion  of  sulphates  in  the  urine  as 
compared  with  the  nitrogen  excreted,  due  to  the  fact  that  the  inor- 
ganic sulphates  and  the  nitrogen  in  the  urine  increase  in  about  the 
same  ratio. 

In  general,  there  is  practically  no  difference  in  the  effect  produced 
by  the  preservative  in  the  two  forms  on  the  excretion  of  sulphur  in 
the  urine.  A  slight  tendency  is  manifested  in  both  cases  to  increase 
the  katabolic activities  as  shown  by  the  greater  excretion  of  metab- 
olized sulphur  in  the  preservative  period.  Tins  increase  is  the  more 
pronounced  when  the  diminution  in  the  sulphur  ingested  is  consid- 
ered. The  amount  of  neutral  sulphur  eliminated  decreases  through- 
out the  observation,  while  the  ethereal  sulphates  are  remarkably  con- 
stant. It  is  evident,  therefore,  that  the  increased  excretion  of  total 
sulphur  is  entirely  in  the  inorganic  form,  which,  considered  in  connec- 
tion with  the  decrease  in  body  weight,  would  lead  to  the  conclusion 
that  the  preservative  tends  to  increase  sulphur  katabolism. 

MICROSCOPICAL    EXAMINATION    OF    THE    URINE. 

The  data  relating  to  the  microscopical  examination  of  the  urine 
show  that  the  relative  occurrence  of  microscopic  bodies  in  the  fore 
period,  preservative  period,  and  after  period  are  represented  by  the 
numbers  64.44,  75.24,  and  59.13,  respectively.  These  figures  indi- 
cate a  tendency  on  the  part  of  the  benzoic  acid  and  the  benzoate  of 
soda  to  increase  the  presence  of  these  microscopic  bodies  during  the 
preservative  period.  This  is  an  indication  of  the  effect  of  these 
bodies  to  increase  the  renal  activity. 

A  general  survey  of  the  individual  data  does  not  show  a  marked 
effect  in  the  case  of  all  these  bodies,  but  the  epithelial  cells,  mucous 
strands,  and  mucous  cylindroids  an4  most  markedly  increased.  The 
act  ivit  les  of  the  kidneys  are,  therefore,  undoubtedly  greater  during  t  he 
preservative  period,  owing  to  the  additional  amount  of  labor  which 
they  are  called  upon  to  perform  in  eliminating  the  products  of  tissue 
degradation.  The  microscopical  examination  of  the  urine,  therefore, 
further  indicates  the  deleterious  effects  of  both  benzoic  acid  and 
benzoate  of  soda  on  metabolism. 

MICROSCOPICAL  EXAMINATION  OF  THE  BLOOD. 

In  milking  the  investigations  in  connection  with  the  influence  of 
benzoic  acid    and    henzoalcs  no  particular  significance  was  attached 

bo    the   blood   count    and    for  this  reason   the  microscopical  examina- 
tions   were  confined    to   one    best    in  each  of  the  three   periods — fore, 

preservative,   and    after.     'The    results  of   the   examinations,   how- 
ever, are  so  significant   as  to   render   accessary  another  study  in 

greater  detail,  which  will  be  undertaken  as  soon  as  possible.    The 
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limited  data  obtained  show  a  marked  tendency  on  the  part  of  the 
benzoic  acid  to  diminish  the  number  of  red  corpuscles  in  the  blood 
(an  average  decrease  per  man  of  370,000  per  cubic  millimeter),  while 
on  the  contrary,  when  administered  in  the  form  of  benzoate  of  soda 
the  tendency  is  to  increase  the  number  of  red  corpuscles  in  the  blood 
to  the  same  extent.  There  is  also  in  the  latter  case  a  slight  increase 
in  the  number  of  white  corpuscles. 

In  one  instance  in  the  administration  of  benzoic  acid  the  number 
of  red  corpuscles  was  increased,  while  in  two  instances  in  the  admin- 
istration of  benzoate  of  soda  the  number  of  red  corpuscles  was 
decreased.  Therefore,  in  the  interpretation  of  the  data  these  facts 
must  be  kept  in  mind.  While  the  general  effect  of  the  benzoic  acid 
appears  to  be  to  diminish  the  number  of  red  corpuscles,  and  that  of 
the  benzoate  of  soda  to  increase  the  number,  there  are  marked  excep- 
tions in  the  individual  data.  It  may  be  further  suggested  in  this  con- 
nection that  the  tendency  to  increase  the  red  corpuscles  shown  by 
the  benzoate  of  soda  may  have  been  due  to  the  increased  alkalinity 
of  the  blood,  induced  by  the  soda,  rather  than  from  any  specific 
action  of  the  compound   as  a  whole. 

NITROGEN  METABOLISM. 

The  percentage  data  show  an  increase  in  the  nitrogen  excreted 
both  in  the  urine  and  in  the  feces  during  the  preservative  period, 
and  there  is  a  decrease  in  the  after  period  in  each  case,  with  the  excep- 
tion of  the  nitrogen  in  the  feces  for  those  members  who  received  ben- 
zoate of  soda.  While  the  average  data  do  not  show  any  marked 
disturbance  of  the  nitrogen  metabolism  there  is  ;i  uniform  tendency 
to  decrease  the  nitrogen  balance,  although  the  amount-  ingested  were 
slightly  increased.  The  average  data  for  the  eleven  men  show  an 
increase  of  2  per  cent  in  the  preservative  period  of  the  amount  of 
ingested  nitrogen  excreted  in  metabolized  form,  indicating  a  ten- 
dency to  increase  t«>  this  extent  the  katabolic  activities,  while  the 
increase  in  the  feces  points  to  a  decrease  in  nitrogen  assimilation. 

PHOSPHORIC  ACID  METABOLISM. 

The  summarized  data  in  this  case  indicate  a  bendencj  on  the  part 
of  the  preservative  in  both  forms  t«»  increase  the  percentage  of  phos- 
phoric acid  excreted  in  the  feces,  the  increase  being  much  more  marked 
in  the  case  of  those  receiving  benzoic  acid,  the  increase  in  the  ca 
those  recen  ing  benzoate  of  soda  occurring  chiefly  in  the  after  period. 
There  is  hut  little  change  in  the  metabolized  phosphoric  acid  excreted 
in  the  case  "I  those  who  received  benzoic  acid,  the  percentage  data 
showing  a  slighl  decrease  in  the  preservative  period  and  a  \er\ 
marked  decrease  in  the  after  period.  In  the  case  of  those  who  re- 
ceived benzoate  "t  -"da  there  Lb  an  increased  excretion  of  phosphoric 
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acid  in  the  urine  in  the  preservative  period  and  a  marked  decrease  in 
the  after  period.  These  figures  indicate,  therefore,  that  the  benzoic 
acid,  either  in  the  form  of  the  free  acid  or  as  benzoate  of  soda,  tends 
to  increase  the  phosphoric  acid  in  the  feces,  which  effect  is  continued 
to  a  marked  degree  in  the  after  period.  In  other  words,  a  decrease  in 
the  assimilation  of  phosphoric  acid  is  produced.  On  the  other  hand, 
there  is  practically  no  tendency  to  increase  katabolism  in  this  instance. 
the  slight  increase  in  the  excretion  in  the  urine  in  the  case  of  those  re- 
ceiving sodium  benzoate  being  followed  by  a  marked  decrease  in  the 
after  period  to  an  amount  less  than  in  the  fore  period.  There  appears 
to  be  a  slight  disturbance  of  the  normal  metabolism  of  phosphoric 
acid. 

SULPHUR  METABOLISM. 

These  data  show  in  an  unmistakable  manner  that  both  the  benzoic 
acid  and  the  benzoate  of  soda  increase  the  excretion  in  the  feces  and 
in  the  urine,  thus  establishing  the  effect  of  the  preservative  in  de- 
creasing the  assimilation  of  sulphur  and  slightly  increasing  the  sul- 
phur katabolism.  In  the  case  of  those  receiving  benzoic  acid  there  is 
a  tendency  in  the  after  period  to  return  to  the  conditions  of  the  fori1 
period,  while  in  the  case  of  the  members  who  received  sodium  benzoate 
there  is  a  further  marked  increase  in  the  after  period.  The  in- 
creased excretion  of  metabolized  sulphur  is  considered  in  detail  under 
the  special  studies  on  the  urine. 

Table  XVIII.     Comparativi  summary  of  principal  determinations  made,  Series  VJII.a 


Data. 


Benzoic  acid  (Nos.  l-ti).t> 


Sodium  benzoate  calculated 
as  benzoic  acid 


Fore 
period. 


Preserv- 
ative 
period. 


\ftcr 

period. 


Fore 
period. 


Presen 

ative 
period. 


\I1.T 

period. 


Body  weight  i  kilos) 62.10         81.62 

Blood  (averages  per  man) : 

Red  corpuscles  (per  cubic  mm).  .         5,249,000    1,  Si 

White  corpuscles  (per  cubic  mm) ... .  7,567         7,202 

<  'omjposil  Ion  oi  f(  i  ■ 

Weight  (grams) 74              76 

Watercontenl  (percent) 7.r>.;i7 

Dry  matter  (grams) 18             19 

I   riiic: 

Volume  (oc)     007  002 

Microscopic    sediment     (per    cent  of 

relative  occurrence)' 64,  it  76.24 

Sulphur,  as  BO|  (grams)  — 

Neutral .280 

Inorganic 1.762  L840 

Ethereal 158  .158 

Total 2.247 

I  Qtage  results)  : 

Nil  rogen 

letabollzed  i  feces) B.  01 

Metabolized  (urine) B6.  B2         s~  70 

Phosphoric  acid 

Nonmetabolized  (feces) 

bollzed  (urine) 

Sulphur 

Nonmetabolized  (feci  0  re         10  66 

\i.  i  ibollzed  (urine)  79.  L6 


81.  16 

5,220,167 
8,588 


L8 


029 

50.  18 


64,24 

71 
::..  72 

I  2 18 


84.02 

7.  161 

77 
76.  56 

18 

1,206 


L.729 

.  Its 

2.  L12 


7.68 
B5.61 


20.08 


10  42 
BL80 


1.765 

.  L55 


.  278 
i  B56 

.  l.VJ 

1281 


7.00 


28.61 
56.  12 


76.  72 

■Ji 

1,205 


1.770 
.  180 

a  in. 


8L60 


34,  73 


11.77. 


a  Omitting  fourth  preservative  MJ|,; 


b  Omitting  i 


1  to  12. 
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GENERAL  CONCLUSIONS. 

From  a  careful  study  of  the  data  in  the  individual  cases  and  of  the 
summaries  of  the  results,  it  is  evident  that  the  administration  of 
benzoic  acid,  either  as  such  or  in  the  form  of  benzoate  of  soda,  is 
highly  objectionable  and  produces  a  very  serious  disturbance  of  the 
metabolic  functions,  attended  with  injury  to  digestion  and  health. 

A-  in  the  case  of  boric  acid,  salicylic  acid,  and  .sulphurous  acid, 
this  injury  manifests  itself  in  a  number  of  different  ways,  both  in  the 
production  of  unfavorable  symptoms  and  in  the  disturbance  of  metab- 
olism. These  injurious  effects  are  evident  in  the  medical  and  clin- 
ical data  which  show  grave  disturbances  of  digestion,  attended  by 
phenomena  which  are  clearly  indicative  of  irritation,  nausea,  head- 
ache, and  in  a  few  cases  vomiting.  These  symptoms  were  not  only 
well  marked,  hut  they  were  produced  upon  healthy  individuals 
receiving  good  and  nourishing  food  and  living  under  proper  sanitary 
conditions.  It  is  only  lair  to  conclude,  therefore,  that  under  similar 
conditions  of  administration  of  benzoic  acid  or  benzoate  of  s,,da  in  the 
case  of  weaker  systems,  or  less  resistant  conditions  of  health,  much 
more  serious  and  lasting  injury  would  be  produced. 

It  was  also  noticed  that  the  administration  of  benzoic  acid  and 
benzoate  of  soda  was  attended  with  a  distinct  loss  of  weight,  indic- 
ative of  either  a  disturbance  of  assimilation  or  an  increased  activity 
in  those  processes  of  the  body  which  result  in  destruction  of  tissue. 
The  production  of  a  loss  of  weight  in  cases  of  this  kind  must  he 
regarded  as  indicative  of  injurious  effects. 

The  influence  of  the  benzoic  acid  and  benzoate  of  soda  upon 
metabolism  was  never  of  a  character  indicative  of  a  favorable  change 
therein.  While  often  the  metabolic  changes  were  not  strongly 
marked,  such  changes  a-  were  established  were  of  an  injurious 
nature.  It  is  evident  that  the  administration  of  these  bodies,  there- 
fore, in  the  food  tends  to  derange  metabolism  in  an  injurious  way. 

An  important  fact  in  connection  with  the  administration  of  these 
bodies  is  found  in  the  efforts  which  nature  makes  t<»  eliminate  them 
from  the  system.  In  s<»  far  a-  possible  the  benzoic  acid  is  converted 
into  hippuric  acid.  There  is  a  tendency  usually  manifested,  how- 
ever, to  retain  the  benzoic  acid  in  the  body  for  a  notable  length  of 
time,  and  this  i^  much  more  marked  in  the  case  of  benzoate  of  soda 
than  in  the  case  of  benzoic  acid. 

While  the  administration  of  both  these  bodies,  therefore,  i-  un- 
doubtedly harmful,  the  injurious  effects  are  produced  more  rapidly 
in  the  case  of  benzoic  acid  than  they  are  in  the  case  of  benzoate  <>\ 

BOda;    the    data,    however,    will    show     that    the    total    harmful    < 

produced  in  the  end  is  practically  the  same  in  both  cases,  hence 
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there  appears  to  he  no  reason  for  supposing  that  the  administration 
of  the  preservative  in  the  form  of  benzoate  of  soda  can  be  justified 
by  any  argument  relating  to  the  less  injurious  effect  thereof  upon 
health'. 

The  occurrence  of  microscopic  bodies  in  the  urine  is  undoubtedly 
increased  under  the  administration  of  benzoic  acid  in  both  forms, 
thus  showing  conclusively  the  tendency  to  stimulate  the  destructive 
activities  of  the  body. 

Coming  to  the  final  consideration  of  all  of  these  different  phases  of 
the  subject,  there  is  only  one  conclusion  to  be  drawn  from  the  data 
which  have  been  presented  and  that  is  thai  in  the  interests  of  health 
both  benzoic  acid  and  benzoate  of  soda  should  be  excluded  from  food 
products.  This  conclusion  is  reached  independently  of  any  con- 
sideration of  the  conditions  which  it  is  alleged  surround  the  processes 
of  manufacture  and  which  result  in  the  demands  of  manufacturers  to 
be  allowed  to  continue  the  use  of  these  substances.  This  is  a  subject 
which  must  be  discussed  from  an  entirely  different  point  of  view  and 
has  no  bearing  whatever  upon  the  genera]  conclusions  which  have4 
been  reached,  namely,  that  both  benzoic  acid  and  benzoate  of  soda 
are  bodies  which,  when  added  to  foods,#are  injurious  to  health. 
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